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PREFACE 

This report describes an Interim Resource Conservation and Recovery Act Facility 
Investigation (Interim RFI) of the i Naval Air Station, Oceana in Virginia Beach, 
Virginia, conducted by CH2M HILL from June to October 1990. The purpose of the 
Interim RF1 is to continue the investigation of six sites at Oceana, which began under 
the Navy’s Installation Restoration Program, and to initiate work at four additional sites 
in order to guide the scope of work of the RFI. Field activities at each of the ten sites 
were geared toward obtaining sufficient information to determine whether a given site 
should remain within the scope of the RFI. The ten sites investigated in this Interim 
RF1 are: 

Site l--West Woods Oil Disposal Pit 
Site 2A--Line Shack 31-33 Disposal Area 
Site 2B--Line Shack 130-131 Disposal Area 
Site 2C--Line Shack 400 Disposal Area 
Site 2D--Line Shack 125 Disposal Area 
Site 2E--Line Shack 109 Disposal Area 
Site 6--Naval Exchange Maintenance Building Oil Disposal Area 
Site 7--Fifth Green Landfill 
Site 8--North Station Landfill 
Site 11--Firefighting Training Area 

Field activities performed during this investigation included: monitoring-well 
installation; groundwater, soil, and sediment sampling; and insitu hydraulic conductivity 
measurement. The data obtained during this investigation are presented along with the 
results of previous investigations to support recommendations specific to each site. The 
following is a brief summary of those recommendations. 

. A release of contaminants to the environment was not detected; no 
further sampling required; removal from the RFI: Site 2A, Site 6. 

. A release of contaminants to the environment was not detected; annual 
sampling from existing facilities should continue for 2 years; sampling 
after 2 years contingent upon results; removal from the RFI: Site 7, 
Site 8. 

. A release of contaminants to the soil was detected; no release of 
contaminants to the groundwater detected; additional soil sampling 
required to guide remediation; additional groundwater sampling to 
confirm results; retain in the RFI: Site 2E, Site 11. 

ix 



. A release of contaminants 
sampling from the existing 
retain in the RFI: Site 2D. 
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to the environment detected; confirmation 
three monitoring wells to confirm results; 

. A release of contaminants to the environment detected; additional 
sampling required to identify and characterize the contaminant source, 
and determine the lateral and vertical extent of contamination; retain in 
the RFI: Site 1, Site 2B, Site 2C. 

The last group of sites (Sites 1, 2B, and 2C) require additional field investigation. The 
installation of both shallow (20 feet) and deep (60 feet) monitoring wells is 
recommended at all three of these sites: 3 shallow and 3 deep wells at Site 1; 5 
shallow and 1 deep at Site 2B; and 3 shallow and 2 deep at Site 2C. In addition, a 
program of insitu groundwater sampling coupled with a mobile laboratory is 
recommended at Sites 2B and 2C to both guide the contaminant source investigation, 
and to help determine the extent of contamination and the placement of monitoring 
wells. Soil sampling will also be conducted as part of the contaminant source 
investigation at Site 2B and Site 2C. 

At Site 1 a comprehensive soil investigation is recommended to determine the extent of 
contaminated soil which, in turn, is a source of contaminated groundwater. The soil 
investigation should involve sample collection at depths of 10 feet over prescribed 
lateral intervals in a grid-like pattern centered on the approximate location of the 
former waste-oil pit. 

. 

WDCR567/050.5 1 
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Chapter 1 
INTRODUCTION 

This report describes an Interim Resource Conservation and Recovery Act (RCRA) 
Facility Investigation of the Naval Air Station (NAS), Oceana in Virginia Beach, 
Virginia, conducted by CH2M HILL from June to October 1990. The work is a contin- 
uation of previous investigations performed under the Navy’s Installation Restoration 
Program (IRP) at NAS Oceana and its companion facility the Naval Auxiliary Landing 
Field (NALF), Fentress. 

This study initiates the conversion from IRP procedures to a RCRA format for 
conducting environmental investigations of selected sites at these two facilities. The 
IRP was designed to identify and correct problems of environmental contamination 
caused by past operating procedures at Naval facilities. The first stage of the program 
at NAS Oceana was the completion of an Initial Assessment Study (IAS) in 1984 
(RGH, 1984). The IAS recommended field investigations at eight sites at NAS Oceana 
and one site at Fentress to confirm whether hazardous constituents were released to 
the environment. In response to the IAS, the Round 1 Verification Step study was 
performed in 1986 (CH2M HILL,1986). A third IRP investigation at NAS Oceana, the 
Line Shack Site Inspection, followed in 1988 (CH2M HILL, 1989). That work focused 
on the areas around line shacks 130 and 400, sites 2B and 2C respectively. 

RCRA involvement at Oceana began in June, 1988, when U.S. Environmental 
Protection Agency (EPA) contractors conducted a RCRA Facility Assessment (RFA) 
of the base. The RFA identified all sites previously studied under the IRP as solid 
waste management units (SWMUs). Several additional SWMUs were also identified at 
that time. Under the RCRA program a RCRA Facility Investigation (RFI) will be 
required to study 17 SWMUs included in the final negotiated Consent Order from the 
EPA to the Navy. 

The purpose of the Interim RF1 is to continue the investigations of six sites at Oceana, 
which began under the IRP, and to initiate work at four additional sites in order to 
guide the scope of work of the RFI. Field activities at each of the ten sites were 
geared toward obtaining sufficient information to determine whether a given site should 
remain within the scope of the RFI. If a particular site is identified as being, or having 
been, the source of environmental contamination, then specific recommendations are 
made for additional work to be conducted in the RFI. For four of the sites (2A, 6, 7, 
and S), the recommendations do not include further investigation in the RFI. The 
recommendations for no further RF1 action at these sites are based on data collected 
during this and previous investigations, and these data indicate that contaminant 
releases to the environment have not occurred at these sites. 

l-1 
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The ten sites investigated in this Interim RF1 are: 

l Site l--West Woods Oil Disposal Pit 
. Site 2A--Line Shack 31-33 Disposal Area 
b Site 2B--Line Shack i30-131 Disposal Area 
. Site 2C--Line Shack 400 Disposal Area 
. Site 2D--Line Shack 125 Disposal Area 
. Site 2E--Line Shack 109 Disposal Area 
. Site 6--Naval Exchange Maintenance Building Oil Disposal Area 
. Site 7--Fifth Green Landfill 
l ~ Site 8--North Station Landfill 
l Site 11--Firefighting Training Area 

Following this introductory section, the organization of this report proceeds accordingly: 
Chapter 2 describes the general environmental setting of NAS Oceana; Chapter 3 
presents an oveiview of the field activities performed during this investigation; and 
Chapter 4 contains a complete description of the investigation results and recommenda- 
tions for each site individually. Appendices to this document contain soil boring logs, 
in-situ hydraulic conductivity results, and analytical data. 

WDCR509/037.5 1 
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Chapter 2 
ENVIRONMENTAL SETTING 

. . 

LOCATIOii AND TOPOGRAPHY 

The NAS Oceana is a 5,000-acre master jet base located in Virginia Beach, Virginia 
(FIGURE 2-l). It is bounded on the north, east, and west by residential and light 
industrial areas and on the south by farm land. Highway 44, and State Routes 632 and 
615 roughly border the base on the. north, west and east sides, respectively. The 
mission of NAS Oceana is to monitor and operate facilities and provide services to 
support Naval aviation and other activities. NAS Oceana is home to several training 
squadrons and to a number of attack and fighter squadrons assigned to aircraft carriers 
in the Atlantic Fleet. The base has been operated continuously since the early 1940’s. 

The elevation of NAS Oceana ranges from approximately 5 feet above mean sea level 
(MSL) in the drainage ditches to approximately 25 feet in the open fields, with eleva- 
tions in the main area of the base ranging from 10 to 25 feet. In general, there is an 
easterly dope to the land surface in the Virginia Beach area, with local relief caused by 
natural and artificial drainages. Surface runoff from the base is aided by a system of 
drainage ditches and surface canals, especially west and south of the base. 

REGIONAL GEOLOGY 

NAS Oceana is on the outer edge of the Atlantic Coastal Plain physiographic province. 
The Atlantic Coastal Plain is a broad wedge of unconsolidated sediments that dip and 
thicken to the east. In the vicinity of NAS Oceana these sediments consist of several 
thousand feet of unconsolidated sand, clay, silt, and gravels and are underlain by 
granite basement rock. The sediments range in age from late Cretaceous to Recent. 

From oldest to youngest, the five principal geologic units are the Potomac Formation, 
the Unnamed Upper Cretaceous deposits, the Pamunkey Group, the Chesapeake 
Group, and the Columbia Group (Meng and Harsh, 1984). The Chesapeake Group 
has been differentiated further into five formations, which are, from oldest to youngest, 
the Calvert, Choptank, St. Marys, Eastover, and Yorktown Formations. The Columbia 
Group sediments overlying the Yorktown Formation have also been differentiated into 
several units (Oaks and Coch, 1973). ’ 

The geologic units of concern in the environmental investigations at NAS Oceana are 
the Yorktown Formation and the Columbia Group. The upper Yorktown Formation 
consists of interbedded layers of shelly, very fine to coarse sands, clayey sands and 
sandy clay of Tertiary age. Shell layers are common in the Yorktown (Meng and 
Harsh, 1984). Sidulya et al (1981) divided the Yorktown into three sand units each 
overlain by a confining layer of silt and clay. 

2-l 
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Regionally, the uppermost of these silt and clay beds separates the Yorktown Forma- 
tion from the sediments of the Columbia Group that overlie it. This uppermost bed 
consists of massive well-bedded yellow gray to greenish gray clays and silty clays, 
commonly containing shells, fine sand, and mica. The clay layers within the confining 
bed are generally extensive but are a‘ series of coalescing clay beds rather than a single 
deposited unit. This unit was deposited in a shallow open-marine environment of 
broad lagoons and quiet bays (Meng and Harsh, 1984). 

The sediments of the Columbia Group consist of interbedded gravels, sands, silts, and 
clays of Pleistocene and Holocene age. The Pleistocene and Holocene sediments were 
deposited in fluvial-marine terrace and near-shore marine environments such as 
lagoons, beaches, tidal flats and barrier islands (Oaks and Coch, 1973; Hamilton and 
Larson, 1988). 

The geology of the near surface sediments at NAS Oceana is quite variable laterally, 
even within individual study sites. However, in general the sediments, in order of 
increasing depth, consist of (1) approximately 5 feet of fine material, primarily sandy 
silts, (2) a 5- to 15-feet thick layer of sand, (3) a second layer of fine material primarily 
silty sands, and (4) the shelly sands and silty sands of the Yorktown formation. The 
clay layer reported to overlie the upper Yorktown sands regionally was not encountered 
at NAS Oceana. The specific geology of individual sites is described in Chapter 4 of 
this report. 

l WDCR04/032.5 1 
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Chapter 3 
DESCRIPTION OF FIELD ACTIVITIES 

. . 

Field activities during this investigation included the drilling and installation of 23 moni- 
toring wells, sampling of soil, surface water and groundwater, and in-situ measurements 
of hydraulic conductivity. The field activities at each of the ten sites studied in this 
investigation are summarized in Table 3-1. The general locations of each site on the 
base are shown in Figure 3-1. The location and designation of the various sampling 
points are shown in figures of the individual sites, which are presented in Chapter 4. 

DRILLING AND WELL INSTALLATION 

The drilling and installation of 23 monitoring wells at NAS Oceana took place from 
June 26 to August 2, 1990. The drilling was performed by ATEC Associates of 
Norfolk, Virginia, under the supervision of CH2M HILL. Twenty-one of the 23 wells 
were shallow wells drilled to depths that ranged from 14 to 22.5 feet using hollow-stem 
augers. These wells were designed to sample groundwater from the upper-most part of 
the local, unconfined aquifer (Columbia Group sediments). Two deep wells, 07-MW3D 
and 07-MW4D at the Fifth Green Landfill, were drilled using a combination of hollow- 
stem augers and mud rotary drilling to final depths of 50 and 55 feet, respectively. 
These wells were designed to sample groundwater from the Yorktown Formation which 
locally underlies the surficial deposits. Soil samples were collected from all boreholes 
every five feet of depth using 24-inch long split-spoon samplers. Drilling was 
performed using a Mobile B-57 rig and a Mobile B-53 all terrain rig. The lithologies 
and geotechnical characteristics of the sediments encountered during drilling were 
recorded by CH2M HILL personnel. Complete soil-boring logs of each borehole are 
included in Appendix A. 

SHALLOW MONITORING WELLS 

The boreholes for all shallow monitoring wells were drilled using hollow-stem augers. 
In order to collect soil samples every five feet of depth, and avoid the runup of fluid 
sands within the augers, each borehole was first drilled and sampled using 4.25-inch 
inside diameter (ID) augers. The entire length of the borehole was then reamed using 
6.25-inch ID augers with a wooden plug fitted in the bottom. The well installation 
depth was determined by CH2M HILL hydrogeologists in the field based on the depth 
to the water table encountered during drilling. The borehole was reamed to slightly 
over 10 feet below the water table at which point a lo-foot section of screen was 
installed. The top of the screen was generally a few inches to two feet below the water 
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(Site 2e) 
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Table 3-L 
SUMMARY OF INTERIM RF1 FIELD ACTMTIES 

Page 1 of 2 

Groundwater Monitoring Wells: 
Shallow (20’) 
Deep (60’) 

West Woods 
(Site 1) 

2 

Line Shack 
31-33 

(Site 2a) 

Line Shack Line Shack 
130-131 400 
(Site 2b) (Site 2c) 

5 5 

Line Shack 
125 

(Site 2d) 

3 

In-Situ Hydraulic Conductivity Test 

Sample Collection: 
Groundwater Samplesa 
Surface-water Samples 
Soil Samples , 

Field QA/QC Samples: 
Trip Blanks 
Equipment Blanks 
Field Blanks 
Groundwater Field Duplicates 

Analytical Parameters:b 

6 6 

5 3 11 9 3 3 
3 2 
3 , 4 

1 1 1 
1 1 

1 1 1 1 

VOC, TPH, VOC, TPH, VOC, TPH, VOC, TPH, VOC, TPH, 
EDB, PCB, EDB EDB EDB EDB 

TCDD, 

VOC, TPH, 
EDB 

WDCR01/046.51/1 



Table 3-1 
SUMMARY OF INTERIM RF1 FIELD ACTWTES 

Page2of2 

Groundwater Monitoring Wells: 
Shallow (24)‘) 

Deep (60’) 

Navy 
Exchange 

(Site 6) 

Fifth Green 
Landnll 
(Site 7) 

2 
2 

Norlh Station 
LandfIR 
(Site 8) 

Fire Fight@ 
Training Area 

(Site II) 

1 

In-Situ Hydraulic Conductivity Test 

Sample Collection: 
Groundwater Samplesa 7 3 1 

Surface-water Samples 2 
Soil Samples 3 4 

Field QA/QC Samples: 
Trip Blanks 1 1 

Equipment Blanks 1 
Field Blanks 1 
Groundwater Field Duplicates 1 

Soil Field Duplicates 1 

Analytical Parametets:b VOC, TPH, TCL, EDB, TOX, TCL, EDB, TOX, VOC, TPH, B/N, 
Pb TOC, Cr+6, Ions TOC, Cr+6, Ions Pb, lgnit 

aGroundwater samples to be collected at new and existing wells at each site. 
bParametets Abbreviations: 

TCL Target Compound List Ions Chloride, Sulfates and Alkalinity 
VOC Volatile Organic Compounds from TCL Cr+6 Hexavalent Chromium 
TPH Total Petroleum Hydrocarbons B/N Base-Neutral Extractable Compounds from TCL 
Pb Lead PCB Polychlorinated Biphenyls 

EDB Ethylene Dibromide TCDD 2,3,7,&Dioxin 
TOX Total Organic Halogens lgnit Ignitability 

TOC Total Organic Carbon 
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table after well completion. The only exceptions to this were 2B-MW7, where a 5-foot 
section of screen was set from 4 to 9 feet below the water table, and Ol-MW4 and Ol- 
MW5, where the well screens intersect the water table. The screens were generally 
installed over intervals of sands and silty sands. The casing and screen were 2-inch ID 
Schedule 40 PVC, with a screen slot size of 0.010 inches. 

After placement of the screen and casing to the specified depth, a sand pack of coarse 
No. 2 sand was placed in the annulus between the PVC casing and screen and the 
borehole wall. The sand pack was added to a depth approximately 1 to 3 feet above 
the top of the screen. A l- to 2-foot thick layer of bentonite pellets was then added to 
the annular space above the sand pack to form a plug capable of supporting the 
cement grout seal. The borehole was filled with grout from the top of the bentonite to 
the ground surface. Powdered bentonite was added to the grout to control shrinkage. 
A protective steel casing with a locking cap and a concrete pad with 3 or 4 guard posts 
was installed at 15 of the 23 wells to prevent tampering with and damage to the wells. 
The remaining 8 wells were located in areas of high traffic, and were completed with 
flush-mounted steel covers and locking caps. 

DEEP MONITORING WELLS 

A system of temporary double-casing was used for drilling the two deep wells to inhibit 
the influence of the shallow zone on these wells. This procedure began by drilling with 
4.25-inch hollow-stem augers down to the top of the Yorktown Formation. Upon the 
completion of drilling and sampling to the top of the Yorktown Formation, the hole 
was redrilled to the same depth with 6.25-inch hollow-stem augers. The depth to the 
Yorktown Formation was 30 feet in 07-MW3D and 35 feet in 07-MW4D. 

Drilling was then continued by mud rotary methods using a 5 7/8-inch bit inside the 
augers to a depth of 15 to 20 feet into the Yorktown Formation. Prior to initiating this 
step the inside of the augers were flushed out to prevent sediments from the upper 
interval being carried downward during the mud rotary drilling. The augers served as 
a temporary casing to prevent sediments and fluid from the shallow zone from 
circulating with the drilling mud and potentially contaminating the lower interval. Split- 
spoon sampling at 5-foot intervals was continued down to the final depth during mud 
rotary drilling. 

The screen length in both deep wells. was 10 feet. The well installation procedure in 
07-MW3D was similar to that used in the shallow wells. Problems with borehole cave- 
in and sand bridging were encountered during the installation of 07-MW4D. As a 
result, the 6.25~inch augers were advanced to the final depth of 55 feet and well instal- 
lation followed the procedure used in the shallow wells. Each deep well was completed 
with an above grade protective casing, a concrete pad, and 4 guard posts. All shallow 
and deep wells were developed after installation to remove fine-grained material from 
around the sand pack. 
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Construction diagrams of the shallow and deep wells are shown in Figure 3-2. The well 
installation specifics for the 23 wells installed during this investigation are summarized 
in Table 3-2. 

_. 

DECONTAMINATION PROCEDUIiES 

The drill rig and all equipment used during drilling were decontaminated before drilling 
began and after it was completed, as well as between boreholes to avoid cross- 
contamination. The decontamination procedure consisted of rinsing with a high 
pressure washer until all soil was visibly removed. The equipment was then washed 
with a detergent solution and rinsed a second time with a high pressure washer. 

ENVIRONMENTAL SAMPLING 

Groundwater, surface water, and soils at NAS Oceana were sampled from August 6 
to 16, 1990. Additional samples were collected on October 18, and November 5 
through 9, 1990. The sampling was performed by CH2M HILL personnel using the 
sampling procedures described in the work plan. The number of samples and the asso- 
ciated analytical parameters used in the interim RF1 are listed by site in Table 3-1. At 
some sites the analytical parameters included Target Compound List (TCL) and Target 
Analyte List (TAL) chemicals. A complete list of TCL and TAL compounds is given in 
Table 3-3. 

GROUNDWATER SAMPLING 

A total of forty-five monitoring wells were sampled at nine of the ten investigated sites. 
This represents all of the IRP/RCRA investigation wells installed to date at NAS 
Oceana. Before sampling at each site, the water levels in all monitoring wells at that 
site were measured to the nearest 0.01 feet. 

Prior to sampling, all shallow wells except Ol-MW4 were purged with a QED submers- 
ible bladder pump until the values of in-line measurements of pH, temperature, and 
conductivity were relatively stable for at least three well volumes. This was done to 
ensure that the samples collected were representative of the groundwater in the aquifer 
near .the well. Because of the high levels of contamination observed during the 
sampling of Ol-MW4, this well was purged with a Teflon bailer. After purging was 
complete, the samples were collected in sample bottles provided by CH2M HILL’s 
laboratory in Montgomery, Alabama. Each bottle came with the required preservative, 
as appropriate for the type of sample. All metals (TAL) and hexavalent chromium 
samples were filtered with a 0.45 micron filter. 
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Table 3.2 
mSTALL4TION RECORD OF MONITORING WELLS INSTALLED DURING INTERIM RFI 

Well 

Ol-MW4 
Ol-MWS 

2B-MW7 
2B-MW8 
2B-MW9 
ZB-MWlO 
ZB-MWll 

2C-MW5 
2C-MW6 
2C-MW7 
2C-MW8 
2C-MW9 

2D-MWl 
2D-MW2 
2D-MW3 

2E-MWl 
ZE-MW2 
2EMW3 

07-MW3D 
07-MW4s 
07-MW4D 
07-MW5 

II-MWl 

Ground Toid 
EkVPtiOIl G?Old Benbnik Sand screened BOnChOk 

(fL above MSL) hiemil -‘. Mewal Interval Inlerval Depth 

16.9 O-5 5’6’6” 6’6”-18’6” 8’-18 18’6” 
16.7 0-3’10” 3’10”2j’8” SW-17’10” 7’10”-17’10’ 18’6” 

18.7 0-3’6” 3’6”~5’ s-9 9’-19 14 
18.0 O-5’ 5’-7’ 7’-10 lo’-20 22’6” 
20.5 0-4’4” 4’4’4’4’ 6’4”-u)‘4” 10’20 20 
22.1 1-3’11” 3’11”-5’11” 5’11”-18’ 8’-18 18 
22.1 1-3’8” 3’8”-6 6’-18 8’2”-18’2 18’2 

20.4 1’2”~2’6” 2’6”-3’10” 3’10”-16 6’-16 16 
20.7 O-5’ 5’-7 T-21’ ll’-21’ 22 
20.8 1’4’6” 4’6”-6’6” 6’6”-19’6” v-19 19’6’ 
19.0 1’4”-1’ 4’s5’8” 5’8”-18 7’3”-17’3” 18 
17.0 0-3’6” 3’6”-4’6” 4’6”-18 7’8-17’6” 18’ 

18.9 O-T Y-4 e-17 T-17 17’ 
22.3 l’-5 5’-7 r-19 Y-19 19’ 
22.1 l’-5’6” 5’6”-7’6” 7’6”-19 Y-19 19 

20.3 2’3’6” 3VP.4’6” 4’6”-19 v-19 19’ 
19.4 1’.3’6” 3’6”-5’7” 5’7”-18’6” 8’-18’ 18’6” 
18.9 0-3’6” 3’6”-5 5’-18 8’-18 18 

17.6 O-20 w-36 w-50 w-48’ 50’ 
16.1 0-4’6” 4w-6’2” 6’2”-18’6” 8’1”-18’1” 18’6” 
16.2 O-40’ W-45’ 42’55 4S’-55 55’ 
17.8 O-4 4’-5’T 5’7=-18 7’6”-17’6” 18 

17.1 O-4 4’-5’11” 5’11”-18’6” 8’2”-18’2” 18’6” 

WDCROb045.51 
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TARGET COMPOUBiD LIST AND ‘I.-I-u-- s- ..-- w- --_ 

Pagelof2 

TARGET COMPOUNDS LIST 

Volatile Organic Compounds 

Acetone _. 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
l,l-Dichloroethane 
1,ZDichloroethane 
l,l-Dichloroethene 
1,2-Dichloroethene (total) 
trans-1,ZDichloroethene 
l,2-Dichloropropane 
cis-1,3-Dichloropropene 
tram+1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methyl ethyl ketone (ZButanone) 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Toluene 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

Acid Extractable Organic Compounds 

Benzoic Acid 
4-Chloro-3 methyl phenol 
2Chlorophenol 
2,CDichlorophenol 
2,4-Dimethylphenol 
2-MethyL4,6dinitrophenol 
Z,CDinitrophenol 
2-Methyl phenol 
4-Methyl phenol 
2-Nitrophenol 
CNitrophenol 
Pentachlorophenol 
Phenol 
2,4,5Trichlorophenol 

Base-Neutral Extractable Organic Compounds 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzyl alcohol 
bis(2-Chloroethl) ether 
bis(2Chloroethoxy) methane 
bis(2-Chloroisopropyl) ether 
bis(ZEthylhexyl)phthalate 
CBromophenyl phenyl ether 
Bury1 benql phthalate 
4Chloroaniline 
2Chloronaphthalene 
4Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dibutyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3’-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2&Dinitrotoluene 
Di-n-octyl phthalate 
Ruoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroqclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-NitroanilineNitrobenzene 
N-Nitrosodi-n-propylamine 
N-NitrosodiphenylaminePhenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 
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TARGET COMPOUND LIST AND *~AKSS~I AITALI 1~ LJJE 

Page2of2 

TARGET COMPOUNDS LIST 

Pesticides and PCBs 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 

4,4’-DDT 
Methoxychlor 
Endrin ketone 
a-Chlordane 
y-Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB- 1232 
PCB- 1242 
PCB-1248 
PCB-1254 
PCB- 1260 

Target Analyte List 

Aluminum* 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium* 
Chromium 
Cobalt 
CoPPer 
Cyanide 
Iron* 
Lead 

Magnesium* 
Manganese 
Mercury 
Nickel 
Potassium * 
Selenium 
Silver 
Sodium* 
Thallium 
Vanadium 
Zinc 

WDCROl/Q49.51 
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The two deep wells at the Fifth Green Landfill site were purged using a large internal 
air-lift pump. This allowed for faster purging of these larger volume wells. The QED 
bladder pump was then used to collect the samples from each well after the parameters 
restabilized to the values recorded at the end of purging. 

After each well, the sampling equipment was decontaminated according to the 
following procedure: (1) non-phosphate detergent wash, (2) lo-percent methanol solu- 
tion rinse, (3) tap water rinse, and (4) deionized water rinse. One gallon of each of 
these four fluids was pumped in sequence through the sampling pump between wells. 

SURFACE WATER AND SOIL SAMPLING 

Surface water samples were collected from ditches with perennial flow at Sites 1, 2B, 
and 7. All surface water samples were taken by dipping the sample bottles directly into 
the water body. The water was disturbed as little as possible during sampling to 
prevent potential volatile chemicals from escaping. The metals samples, including hexa- 
valent chromium at Site 7, were pumped through the metals filter using a clean 
pressurized garden sprayer. The Site 1 surface water samples were collected at 
3 locations: upstream, adjacent to, and downstream of the probable location of the oil 
disposal pit. The two surface water samples collected at both Site 2B and Site 7 were 
taken upstream of and adjacent to the areas of discharge of potentially contaminated 
groundwater at these two sites, 

Soil samples were collected at Sites 1, 2E, 6, and 11. The soil samples were collected 
using a hand auger at a depth of 12 to 18 inches at Site 11, and 6 to 12 inches at 
Sites 1, 2E, and 6. The samples were disturbed as little as possible to avoid driving off 
potential volatile organic compounds. The hand auger was decontaminated between 
samples according to the following procedure: (1) wiping away loose soil, (2) spraying 
with a non-phosphate detergent, (3) spraying with a lo-percent methanol rinse, and 
(4) spraying with a deionized water rinse. 

QUALITY ASSURANCE SAMPLING 

Several types of quality assurance samples were collected during field sampling to con- 
firm the validity of the chemical data obtained during the investigation. These quality 
assurance samples included: trip blanks, equipment blanks, field blanks, soil duplicates, 
and water duplicates. One set of VOC and/or EDB trip blanks, supplied by CH2M 
HILL’s Montgomery Laboratory was sent with each sample shipment containing VOC 
and/or EDB samples. Equipment blanks, designed to confirm that the decontamination 
of the sampling equipment is effective in preventing cross-contamination between moni- 
toring wells, were collected at sites 2B, 2D, and 7. A field blank sample of the tap 
water source at Site 7 used for drilling and decontamination of drilling equipment was 
also taken. 
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The Navy’s quality assurance/quality control program requires that duplicate samples be 
collected at a frequency of 10 percent of the total samples collected of each medium. 
A total of 52 groundwater and surface water samples, 14 soil, and 2 sediment samples 
were collected during the investigation. Five groundwater duplicates, 1 surface water 
duplicate (site 1 ditch), and 2 soil duplicates (sites 1 and 11) were collected during field 
sampling in conformity with Navy requirements. 

SAMPLE HANDLING 

All samples were immediately packed in ice after sampling, and with the exception of 
hexavalent chromium, were shipped by overnight Federal Express to CH2M HILL’s 
laboratory in Montgomery, Alabama within 24 hours of sample collection. Hexavalent 
chromium samples were packed in ice and driven to the Reed & Associates laboratory 
in Newport News, Virginia, to ensure that the 24-hour holding time for this parameter 
was not exceeded. 

OTHER FIELD ACTIVITIES 

Monitoring well surveying and in-situ hydraulic conductivity tests were also performed 
during the interim RFI, following groundwater sample collection. The surveying was 
performed by Baldwin & Gregg of Norfolk, Virginia, during the week of October 15, . 
1990. The elevation of each of the 23 newly installed monitoring wells was surveyed to 
an accuracy of +O.Ol feet. Where possible, the reference datum and benchmarks were 
the same as thosk used in previous investigations. The surveyed elevations of the moni- 
toring wells are given in Table 3-2. 

In-situ hydraulic conductivity tests were performed in six wells at Site 2B and six wells 
at Site 2C from August 16 to 22, 1990, by CH2M HILL personnel. These conductivity 
tests, known as slug tests, consisted of recording the water level response to the rapid 
introduction of (distilled) water to the well column. The rise and fall of the water level 
was recorded using a high-speed Campbell 21X datalogger equipped with a 5 pounds 
per square inch pressure transducer. To ensure a representative test was achieved, a 
minimum of two tests were performed at each well. The water-level data were then 
input into a computer program in which slug-test data were analyzed using the method 
of Bouwer and Rice (1976) for unconfined conditions. This method of analysis gives an 
approximate value of the horizontal hydraulic conductivity of groundwater flowing 
through sediment in the immediate vicinity of the well screen. The complete graphical 
results of the analyses are presented in Appendix B. 

WDCRO l/048.5 1 , 
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Table 3-1 
SUMMARY OF INTERIM RF1 FIELD ACTIVITIES 

Page I of 2 

Groundwater Monitoring Wells: 
Shallow (20’) 
Deep (60’) 

In-Situ Hydraulic Conductivity Test 

Sample Collection: 
Groundwater Samplesa 
Surface-water Samples 
Soil Samples 

Field QNQC Samples: 
Trip Blanks 
Equipment Blanks 
Field Blanks 
Groundwater Field Dupkates 

Analytical Parameters:b 

West Woods Line Shack Line Shack Line Shack Line Shack Line Shack 
(Site 1) 31-33 130-131 400 125 

(Site 2a) (Site 2b) (Site 2c) (Site 2d) (SiE2e) 

2 5 5 3 3 

6 6 

5 3 11 9 3 3 
3 2 
3 4 

. , 
1 1 1 

1 1 

1 1 1 1 

VOC, TPH, VOC, TPH, VOC, TPH, VOC, TPH, VOC, TPH, VOC, TPH, 
EDB, PCB, EDB EDB EDB EDB EDB 

TCDD, 

WDCR01/046.51/1 
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Table 3-L 
SUMMARY OF INTERIM RF1 FIELD ACTIVITES 

Pnge2oC2 

Groundwater Monhoring Wells: 
Shallow (20’) 
Deep (60’) 

In-Shu Hydraulic Conductivity Test 

N-Y 
Exchunge 

(Site 6) 

Fifth Green 
Landflll 
(Site 7) 

2 
2 

Norlh Station 
Lnndftll 
(Site 8) 

Fire Fighting 
Tralnlng Area 

(me 11) 

1 

Sample Collection: 
Groundwater Samplesa 
Surface-water Samples 
Soil Samples 

Field QA/QC Samples: 
Trip Blanks 
EZ.quipment Blanks 
Field Blanks 
Groundwater Field Duplicates 

Soil Field Duplicates 

Analytical Paramelers:b 

7 3 1 
2 

3 4 

1 1 
1 
1 
1 

1 

VOC, TPH, TCL, EDB, TOX, 
Pb TOC, Cr+6, ions 

TCL, EDB, TOX, 
TOC, Crt6, Ions 

voc, TPH, B/N, 
Pb, lgnh 

aGroundwater samples IO be. collected at new and, existing wells at each site. 
bParameters Abbreviations: 

TCL Target Compound List Ions Chloride, Sulfates and Alkalinity 
VOC Volatile Organic Compounds from TCL Cr+6 Hexavalenc Chromium 
TPH Total Petroleum Hydrocarbons B/N Base-Neutral Extractable Compounds from TCL 
Pb Lead PCB Polychlorinated Biphenyls 
EDB Ethylene Dibromide TCDD 2,3,7,&Dioxin 
TOX Total Organic Halogens Ignit Ignitability 
TOC Total Organic Carbon 

, * 
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Tabk 3-2 
INSTALLATION RECORD OF .MONITORING WELLS INSTALLED DURING INTERIM RF1 

wtil 

Ol-MW4 
Ol-MW5 

2B-MW7 
2B-MW8 
2B-MW9 
ZB-MWlO 
2B-MWll 

2C-MW5 
2C-MW6 
2C-MW7 
2C-MW8 
2C-MW9 

2D-MWl 
2D-MW2 
2D-MW3 

ZE-MWl 
2E-MW2 
2E-MW3 

07-MW3D 
07-MW4S 
07-MW4D 
07-MW5 

1 l-MWl 

Groand Toid 
Elevation Gi-Ollt Bentonite Sand screened Borehok 

(ft. above YSL) Interval -. . . Interval Inteival InttrvaI hP& 

16.9 O-5’ 5’-6’6” 6’,j”-18’6” 8’-18 18’6’ 
16.7 O-NO” 3’1V-5’8” 5’8”-17’10” 7’10”-17’10” 18’6 

18.7 0-3’6” 3’6”-5 5’-9 Y-19 14’ 
18.0 O-5’ 5’-7 T-10 lo’-20 22’6” 
20.5 0-4’4” 4’4”-6’4” 6’4”-20’4” lo’-20 20 
22.1 1-3’11” 3’11”-5’11” 5’11”-18 8’-18 18 
22.1 1-3’8” 3’8”-6 6’-18’ 8’2”-18’2” 18’2” 

20.4 1’2”~2’6” 2’6”~3’10” 3’10”-16 6’-16 16 
20.7 O-5’ 5’-7 r-21 ll’-21’ 22 
20.8 1’4’6” 4’6”-6’6” 6’6”-19’45” Y-19 19’6” 
19.0 1’4”-4 4’-5’8” 5’8”-18 7’3”-17’3” 18 
17.0 0-3’6” 3’6”-4’6” 4’6”-18 7Vj”e17’6” 18’ 

18.9 o-3 Y-4’ 4’-17 7’-17 17 
22.3 l’-5’ 5’-7’ 7’-19 Y-19 19 
22.1 I’-5’6” 5’6”-7’6” 7’6”-19’ Y-19 19’ 

20.3 2’3’6” 3’6”-4’6” 4’6”-19 Y-19 19 
19.4 l’-3’6” 3’6”s5’7’ 5’7”-18’6” 8’-18 18’6” 
18.9 0-3’6” 3’6”-5’ 5’-18 8’.18 18 

17.6 O-20 w-36 W-50 38’43 50 
16.1 0-4’6” 4’6”-6’2” 6’2”-18’6” 8’1”-18’1” 18’6” 
16.2 O-W 40’45 42’-5s 45’~55 55’ 
17.8 O-4 4’-5’T’ 5’7”-18 7’6”-17’6” 18 

17.1 O-4 4-5’11” 5’1 l”-18’6” 8’2”-18’2” 18’6” 

WDCROUO45.51 
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TARGET COMPOUNDS LIST 

Volatile Organic Compounds 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
1,2-Dichloroethene (total) 
trans-1,ZDichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methyl ethyl ketone (2-Butanone) 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
l,l,ZTrichloroethane 
Trichloroethene 
Toluene 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

Acid Extractable Organic Compounds 

Benzoic Acid 
4-Chloro-3 methyl phenol 
2-Chlorophenol 
2,CDichlorophenol 
2,4-Dimethylphenol 
2-Methyl-4,6-dinitrophenol 
2,4-Dinitrophenol 
2-Methyl phenol 
4-Methyl phenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5Trichlorophenol _ 

Base-Neutral Extractable Organic Compounds 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzyl alcohol 
bis(2-Chloroethl) ether 
bis(2-Chloroethoxy) methane 
bis(2-Chloroisopropyl) ether 
bis(2-Ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4Chloroaniline 
2Chloronaphthalene 
4Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dibutyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,CDichlorobenzene 
3,3’-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,CDinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-NitroanilineNitrobenzene 
N-Nitrosodi-n-propylamine 
N-NitrosodiphenylaminePhenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 
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Table 3-3 

TARGET COMPOUND LIST AND TARGET ANALYTE LIST 
Page 2 of 2 

.TARGET COMPOUNDS LIST 

Pesticides and PCBs 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4&-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 

-. 
4,4’-DDT 
Methoxychlor 
Endrin ketone 
a-Chlordane 
y-Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB- 1242 
PCB-1248 
PCB-1254 
PCB-1260 

Target Analyte List 

Aluminum* 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium* 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron* 
Lead 

Magnesium* 
Manganese 
Mercury 
Nickel 
Potassium* 
Selenium 
Silver 
Sodium* 
Thallium 
Vanadium 
Zinc 

*Analyzed in water samples only. 

WDCROlAJ49.5 1 
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Chapter 4 
SITE INVESTIGATIONS 

This section describes the history, environmental setting, and investigative results at 
each of the ten individual sites studied during the Interim RFI. The chemical data 
obtained during this current investigation are presented along with the data obtained in 
previous studies in order to support recommendations for potential future work at each 
site. Only the most recent analytical results, however, are compared to relevant federal 
and Virginia water quality standards. The discussion of current conditions at each site 
concludes with specific recommendations for the next phase of the RFI. 

SITE l--WEST WOODS OIL DISPOSAL PIT 

SITE HISTORY 

The West Woods oil disposal pit is located in the northwest portion of NAS Oceana, 
adjacent to and west of abandoned runway 9 and the fire fighting training area 
(Figures 3-l and 4-l). According to the IAS, the site was originally an open pit, into 
which an estimated 100,000 gallons of waste oil, fuel, aircraft maintenance chemicals, 
and other liquid wastes were disposed from the mid 1950s to the late 1960s (RGH, 
1984). Based on an air photo of site, the pit appears to have been tens of feet in 
diameter in 1958. In the late 196Os, after flooding caused the pit to overflow and wash 
the contents toward properties off of the base, disposal was stopped, and the pit was 
filled with soil. 

ENVIRONMENTAL SETTING 

The site is relatively flat, and currently wooded with mature trees and shrubs. There is 
no visible evidence of the previous disposal activity. Surface drainage is directed 
toward a north-south oriented ditch, approximately 4.5 feet deep, in which water flows 
perennially to the north. Based on shallow boreholes drilled at the site during this and 
previous investigations, the near-surface geology consists of a 5- to 7-foot thick layer of 
silts, clays and fine silty sands that is underlain by an ll- to 13-foot thick layer of clean 
fine to coarse sand. Monitoring wells at this site are screened in this sand layer. 
Locally, the depth to groundwater ranges from approximately 8 to 11 feet below grade. 

INTERIM RF1 ACTIVITIES 

For this investigation the field activities at this site included the installation of two 
shallow monitoring wells (Ol-MW4, Ol-MW5) between the drainage ditch and the 
approximate location of the original pit. These wells were sampled along with three 

4-l 
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other wells (Ol-MWl, Ol-MW2, and Ol-MW3) which were installed previously during 
the Round 1 Verification Step Investigation (CH2M HILL, 1986). The details of each 
monitoring well located at this site are summarized in Table 4-l. The locations of all 
monitoring wells are shown in Figure 4-1. The groundwater samples were analyzed for 
volatile organic compounds (VOCs), ethylene dibromide (EDB), polychlorinated 
biphenyls (PCBs), total petroleum hydrocarbons (TPH), and 2,3,7,8-dioxin (dioxin). 

l 
Approximately 6 weeks after the monitoring wells were sampled, surface water and 
sediment samples were collected from three locations in the adjacent drainage ditch. 
The sampling locations for these media are also shown in Figure 4-l. The time elapsed 
after sampling the wells enabled the results of the groundwater analyses to be obtained 
prior to collecting samples from the ditch. As a result, those parameters that were not 
detected in the groundwater were not analyzed for in the ditch samples. Only VOC, 
TPH, and PCBs were analyzed for in the surface water and sediment samples. 

INVESTIGATION RESULTS 

Water-Level Data 

Water-level data collected in August, 1990 are shown in Table 4-2. These data are 
contoured in Figure 4-2 to create a map of the local water-table surface. The water- 
level data collected in 1986 are consistent with the data collected during this investiga- 
tion, and indicate that groundwater flow in the shallow unconfined aquifer at this site is 
generally toward the west, and most likely discharges locally into the drainage ditch. 

4-3 



W-000 12-03.08-08/O l/9 1 

Drainage 
Ditch 

B.0 

LEGEND 

9.0 Water-Table Elevation 
(Feet Above ML) 

Monitoring Well 

0 Fire Fighting Pits 

Oil Disposal Pit 
(Approximate) 

I j J 
1 

0 
// pf 

Ne,d Fire Fighting 
Jfaining Pit 

4 

0 //bid Fire Fighting 
f Training Pit 

3005 
3002 ; 
3003 { 

1 

200 0 200 

Approximate Scale in Feet 

Figure 4-2 
SITE 1 
WATER-TABLE ELVATIONS 
NOVEMBER, 1990 
Naval Air Station, Oceana 

- 
B 



oc-00012-03.08-08/01/91 

Chemical Data 

During the installation and sampling of Ol-MW4 and Ol-MW5, there was evidence of 
contamination in the subsurface. During drilling, this evidence included the presence of 
strong hydrocarbon odors, the obsehation of oil-stained soil, and the detection of vola- 
tiles in the soil cuttings by an HNu organic vapor analyzer. As a result, these wells 
were constructed such that their well screens intersected the water table. During the 
sampling of these wells a distinct immiscible liquid phase of free product hydrocarbons 
was observed. Both light weight and dense non-aqueous phase liquids may be present 
in the shallow aquifer at this site based on the observations made in the field. 

Table 4-2 
SITE 1 WATER-LEVEL DATA 

NOVEMBER, 1990 

Well 

Ol-MWl 

Ol-MW2 

Depth to Water Water-Level Elevation 
(Feet Below Survey Datum) (Feet Above Mean Sea Level) 

7.09 10.12 

9.46 10.37 

Ol-MW3 1 9.53 I 9.85 

Ol-MW4 t 11.82 I 8.12 

Ol-MW5 11.44 8.39 

The values of the physical parameters of the groundwater (i.e, temperature, electrical 
conductivity, and pH) which were measured in the field during sampling are presented 
for all sites in Appendix C. The values of the physical parameters in themselves are not 
necessarily indicative of contamination, but they can be used in conjunction with labora- 
tory data to understand the conditions affecting the local groundwater quality. 

A summary of the chemical data from the monitoring wells at Site 1 is presented in 
Table 4-3. Only those compounds that were detected in the laboratory are included in 
the table, which also includes the data obtained during the previous investigation at this 
site (CH2M HILL, 1986). The chemical data from the surface water and sediment 
samples obtained during this investigation are presented in Table 4-4. Appendix D 
contains a complete listing of all the laboratory data from all sites obtained during this 
investigation. 

4-5 



Tablt 4-3 
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 1 

(All Concenlmlions in p 
,w VEST WOODS OIL DISPOSAL PIT 

T Ol-hlw2 OI-hIw3 01-MWI 
Delcclion 

Lhil o/90 
Dupiicaie s/86 mo s/m 

__ 0.02 EDB 

PCBs: 

Arocior-1254 
Aroclor-1260 

_- 

0.3 
_. 

0.2 
0.2 

0.4 
0.2 

-_ 
-_ __ -- __ -- 

co.OOo21 <0.0017 co.ooo8 <o.o002 <0.0006 <o.ooo17 <0.0008 <0.0007 <0.0038 TCDD 

Oil and Grease 

TPH 

NA 15,000 NA NA NA NA 3@0 6,ooO NA __ 

140 NA 140 254,000 307,000 6,770 NA NA 60-8,wP __ 

16b 19 
4c __ 
_- 7 
9 42 

25b sb 
-- __ 

26 120 

Vololiit organic 
Compounds 

& 
__ 

24b 
-- 
-- 
_- 

gb 
__ 

55b 
1c 
1c 
3c 

3b,c 

3c 
14 

10 
5 
5 
5’ 

5 
10 
5 

__ _- Acetone 
Benzene 
Carbon Disuifide 
Ethylbenzene 

Methylene Chloride 
4-Methyl-2-pcntamone 
Xyienes (Total) 

Noles: 

__ 
-- -- __ 
-- __ _- 

&I 
__ 
-- 

_- __ 
-- 

__ __ 

All volatile compounds not reported were below detection limits in all samples. 
EDB = Ethylene Dibromide 
TCDD = 2,3,7,8-dioxin 
TPH = Total Petroleum Hydrocarbons 
NA = Not analyzed 

aDetection limit range for TPH samples is particular to this site 
PCompound found in laboratory blank as well as sample; sample concentration is less than 10 times blank concentration. 
JEstimated value--measured value is less than the accurately quantitative detection limit. 
(--) = Concentration below detection limit 
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Tabie 4-4 
ORGANIC COMPOUNDS IN SEDIMENT/SURFACE WATER 

AT SITE 1 WEST WOODS OIL PIT 
NOVEMBER 1990 

Parameter Detectioa Limit 

PCBS 0.20~ZOa 

TPH SO 

Voiatik Orgadc Compounds 

Surface Water @gil) 

01.SW1 01.SW2 

_- -- 

540 __ 

OL-SW3 
Duplicate 

__ 

_- 

sediment @#kg) 

01.SD3 
Parameter Detection Limit 01.SD1 01.SD2 01.SD3 Duplicate 

PCBS 41-210 _- -- _- _- 

TPH 12,!900#,100d l,~,~ 1,180,OoO 153,000 85,300 

Notes: 

All volatile compounds not reported were below detection limits in ail samples. 

TPH = Total Petroleum Hydrocarbons 
NA= Not analyxx$ VOC duplicate not collected at this site. 

aDetection limit range in water for AROCLOR-1016, 1221, 1232, 1242,1248, 1254, and 1260 
bCompound was found in laboratory blank as well as in sample; sample concentration was less than 10 times the blank 
concentration. 

dDetection limit range in soil for TPH samples was particular to this site. 
eCompound was found in laboratory blank as well as in sample; sample concentration was more than 10 times the blank 
,concentration. 
JEstimated value: measured value is less than the accurately quantitative limit. 
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The groundwater data from Ol-MWl through Ol-MW3 indicate that the resulting 
concentrations of the parameters analyzed in these wells were either: (1) not detected, 
(2) below the accurately quantifiable detection limit, (3) detected at levels not signifi- 
cantly different than the concentration in the laboratory blank (i.e., a difference of less 
than a factor of ten), or (4) detected at concentrations that fell below potentially appli- 
cable regulatory standards (as discussed below). 

The data from Ol-MW4 and Ol-MW5, however, indicate the presence of VOCs and 
high concentrations (6,770 and 254,000 micrograms per liter &l) respectively of TPH. 
These results support the observations made in the field that hydrocarbons are present 
in the groundwater at these two locations. Low concentrations of PCBs were also 
detected in Ol-MW4. 

Regarding the analytical data from the surface-water samples, the results do not 
indicate, based on the parameters analyzed, the presence of significant contamination. 
It is worth noting that the only sample to have TPH identified above the detection limit 
is the one sample that is downstream from the former pit (Ol-SWl). 

All of the sediment samples yielded very high levels of TPH. The concentrations 
progressively increased from upstream to downstream locations. An order of magni- 
tude increase in the concentration was observed between the upstream sample and 
those collected adjacent to and downstream of the former pit. The highest value (1,260 
milligrams per kilogram, mg/kg) was reported at the downstream location (Ol-SDl). 

Of the parameters analyzed and detected at Site 1 none exceed the federal standards 
typically used by the EPA to determine whether interim corrective measures (ICM) or 
a corrective measures study (CMS) should be implemented under RCRA (EPA, 1989). 
However, based on the high concentrations of TPH in the groundwater and sediment, 
the EPA will most likely require further study to determine the specific contaminants 
that comprise the TPH values, and base their Health and Environmental Assessment 
(which is part of the RF1 process) on the results of that study. 

The concentrations of TPH at 01-MW4 and Ol-MW5 exceed Virginia standards for 
groundwater (1,000 @I; Virginia Code, Section 62.1-44.15(3)) and all three sediment 
samples (Ol-SD1 through Ol-SD3) exceed the Virginia standard for soil (100 mgikg) 
according to the Virginia Water Control Board (WCB) Underground Storage Tank 
Regulation, Part VI. Although the TPH soil standard is under underground storage 
tank regulations, it applies to all soil regardless of how it became contaminated 
(Braden, 1990). 

RECOMMENDATIONS 

Future work at this site should address both soil and groundwater contamination, and 
each medium will require a different investigative approach. 

4-8 
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Soil Contamination 

Chemicals in the soil at this site represent a continuing source of contamination to the 
local shallow aquifer, and groundwater flow, in turn, is potentially a major pathway 
for the offsite migration of dissolved contaminants. Eliminating the soil contamination 
will, therefore, assist the eventual approach to groundwater remediation. Consequently, 
characterizing the nature and extent of soil contamination at this site is important. 

Defining the extent of soil contamination will require a systematic approach of soil 
sample collection and analysis. Soil samples are proposed to be collected at prescribed 
lateral intervals in a grid-like pattern centered over the approximate location of the 
former pit. At a minimum, the comers of the grid should be surveyed for horizontal 
control in order to have a relatively permanent frame or reference within the heavily 
wooded area. In order to minimize the sample points, the spacing between points 
should be greatest (approximately 20 feet apart) at the center of the grid, and decrease 
(to approximately 10 feet) toward the periphery. 

The samples can be collected by hand augers advanced to a depth of approximately 10 
feet, or to obvious contamination, whichever is shallower. The samples can be 
screened in the field for contamination by direct observation (i.e., color and odor) and 
by performing head-space analyses using an organic vapor analyzer (OVA). In addition 
to scanning in the field, a limited number of samples should be shipped to a laboratory 
for more specific chemical analyses. These analyses should include VOC, TPH, PCBs, 
and base neutral extractable compounds (BN). The more contaminated samples of soil 
should also be analyzed for dioxin. 

Groundwater Contamination 

At this site, future work investigating groundwater should focus on determining the 
extent of contamination, both laterally and vertically, and on identifying the hydraulic 
conductivity of the shallow aquifer materials. This will require <the installation of addi- 
tional monitoring wells both shallow (approximately 20 feet) and deep (approximately 
70 feet), and conducting in-situ hydraulic conductivity tests on selected wells. 

Specifically, three shallow and two deep wells are proposed to be installed initially. 
The need for subsequent wells will depend on the chemical data obtained from those 
proposed here. The approximate locations of the proposed wells are shown in 
Figure 4-3. The rationale for the well locations is outlined as follows: 

l Ol-MW6, Ol-MW7 are proposed to be located laterally away from the 
former pit and hydraulically down gradient, in order to help define the 
lateral extent of shallow groundwater contamination. 

4-9 
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. Ol-MW6D, OlMW7D are proposed deep wells to be located adjacent to 
the shallow wells just described in order to determine whether contami- 
nation exists at greater depths locally. 

. Ol-MW8 is a shallow’well to be located on the other side of the drainage 
ditch from the former pit. This location will help determine whether the 
ditch affects to local groundwater hydrodynamics, and hence contaminant 
migration. 

. Ol-MW9 is a deep well to be located east of the pit adjacent to the dirt 
access road. The purpose of this well is to obtain upgradient chemical 
data from deeper in the aquifer. The well is necessary because deep 
down-gradient wells are proposed. 

Samples of groundwater collected from these wells should be analyzed for VOC, BN, 
TPH, and PCBs. Wells Ol-MWl and Ol-MW2 do not need to be routinely included in 
future work at this site; Ol-MW3 is sufficiently located to serve as the only upgradient 
groundwater monitoring point. The free product in Wells Ol-MW4 and Ol-MW5 
should be measured for thickness and analyzed for BN, PCB and dioxin. Insitu 
conductivity tests should be performed on Ol-MW3, and proposed wells Ol-MW7, and 
Ol-MW8. Lastly, the surface water in the drainage ditch should be resampled at the 
same locations for VOC, BN, PCBs, and TPH. In addition, the elevation of water level 
in the ditch should be surveyed in order to verify the relationship between 
groundwater flow and the water level in the ditch. 

shallow 

. 

SITE 2A--LINE SHACK 31-33 DISPOSAL AREA 

SITE HISTORY 

Site 2A consists of the area in the immediate vicinity of Line Shacks 31 and 33 
(Figure 4-4). According to the IAS, these line shacks were built in 1963, and they 
remain in use to support general aircraft maintenance. Between 1963 and 1981, waste 
oils and aircraft maintenance chemicals were reportedly discarded onto the ground 
adjacent to these line shacks in unknown amounts (RGH, 1984). 

ENVIRONMENTAL SEWING 

The site is almost entirely on the flight line. As a result, the ground is flat, and 
partially covered with asphalt or concrete. No natural surface drainage features are 
present. Water collects in drains which flow to nearby oil-water separators. Based on 
boreholes drilled previously to install monitoring wells at this site, the upper-most 5 to 
10 feet of the soil profile is comprised of silts and clays, and silty sands. These sedi- 
ments, in turn, are underlain by a 5- to 25-foot thick layer of sand. Locally, the depth 
to groundwater is approximately 9 feet below grade. 

4-11 
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INTERIM RFI ACTIVITIES 

Field activities performed at Site 2A as part of this investigation consisted of measuring 
water levels and collecting groundwater samples at the three existing wells shown in 
Figure 4-4. The details of each monitoring well located at this site are summarized in 
Table 4-5. The groundwater samples were analyzed for VOCs, EDB, and TPH. 

Table 4-5 
SITE 2A MONITORING WELL SUMMARY 

Well Date 
Number Installed 

2A-MW1 3t27/88 

2A-MW2 3/31/88 

2A-MW3 3126/88 

Ground Eleva- 
tion 

(feet above MSL) 

18.1 

17.7 

19.4 

Total Depth 
(f=t) 

20 

20 

20 

Screened 
Interval 

(feet below 
ground surface) 

10-20 

10-20 

10-20 

INVESTIGATION RESULTS 

Water-level data collected at Site 2A in August, 1990, are shown in Table 4-6. These 
data are contoured in Figure 4-5 to create a map of the local water-table surface. The 
water-level data collected both in 1986 and in this investigation consistently indicate 
that the principal direction of groundwater flow in the shallow unconfined aquifer at 
this site is generally toward the south. 

Table 4-6 
SITE 2A WATER-LEVEL DATA 

AUGUST, 1990 

Well 

2A-MWl 

2A-MW2 

2A-MW3 

Depth to Water Water-Level Elevations 
(Feet Below Survey Datum) (Feet Above Mean Sea Level) 

9.31 9.95 

8.77 8.66 

11.25 9.78 
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All of the chemical data from the three wells at this site are presented in Table 4-7. 
The analytical results obtained both in 1986 and during this investigation indicate that 
the concentrations of all of the analyzed parameters were either: (1) not detected, (2) 
below the accurately quantifiable detection limit, or (3) detected at levels not signifi- 
cantly different than the concentration in the laboratory blank (i.e., a difference of less 
than a factor of ten). For TPH, the resulting values are less than the Virginia action 
level in groundwater of 1,000 pg/l. 

RECOMMENDATIONS 

The chemical data from the groundwater sampling at this site suggest that the waste 
disposal practices reported to have occurred in the past have not resulted in contami- 
nants entering the groundwater at least since 1986. As a result, no further action is 
recommended at this site, and future RF1 activities at NAS Oceana should not include 
this site in the scope of work, 

SITE 2B--LINE SHACK 130-131 DISPOSAL AREA 

SITE HISTORY 

This site is comprised of the area in the vicinity of Line Shacks 130 and 131 
(Figure 4-6). It includes aircraft maintenance areas and five aircraft cleaning stations. 
The line shacks were constructed in 1963, and according to the IAS, up until the early 
1980s waste oils and aircraft maintenance chemicals were reportedly discarded onto the 
ground adjacent to these line shacks in unknown amounts (RGH, 1984). 

ENVIRONMENTAL SETTING 

Much of the site is on the flight line. As a result, much of the ground surface is flat, 
and covered with concrete or asphalt. Cores through the concrete reveal that it is 
approximately 18 inches thick with large aggregate up to 4 inches in diameter. Off the 
flight line, the site includes an adjacent open field, and wooded areas. Surface runoff 
on the flight line portion of the site is directed toward drains which discharge to oil- 
water separators. Off the flight line, there are two drainage ditches which direct 
surface water off the site. Only one of these ditches carries perennial flow, the other 
channels storm runoff and flows intermittently. 

Based on boreholes drilled during this and previous investigations, the shallow (approxi- 
mately 20 feet deep) subsurface geology generally consists of three stratigraphic layers. 
The first is a 7- to IO-foot thick unit of fine sediments, mainly silty clay and sandy silt. 
This unit is underlain by a 5- to lo-foot thick layer of fine to medium sand, which in 
turn is underlain by a layer of silty sand. All monitoring wells at this site are screened 
over portions of the middle sand and lower silty sand units. Locally the average depth 
to groundwater ranges from approximately 5 to 8 feet below grade. 
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Table 4-7 
ANALVTICAL RESULTS--SITE ZA, LINE SHACK 31-33 DISPOSAL AREA 

(At1 Conceolralions in p&l) 

Volelite Organic Compounds: 

Acetone 10 lob 12b _- -- 

Methylene Chloride 5 4bj gb -_ _- 

Xylena (Total) 5 _- 2i 2i -- 

Notes: 
All volatile compounds not reported were below detection limits in all sampla. 
EDB = Ethylene Dibromide 
TPH = Total petroleum hydrocarbons 
(--) = Below detection limit 
NA = Sample not analyzed 
b = Compound found in laboratory blank as well as sample; sample concentration less than 10 times blank concentrations 
J = Estimated value; measured value is less than the accurately quantitative detection limit. 

7bj 

7b 
-- 

_. sb 
__ gb 
__ 2-i 

, ’ 

WDCR503/025.51 
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INTERIM RF-I ACTIVITIES 

For this investigation, the field activities at Site 2B included the installation and 
sampling of five shallow monitoring wells (2B-MW7 through 2B-MWll), the sampling 
of six other monitoring wells installe’d during previous investigations (2B-MWl through 
2B-MW6), the sampling of water in the perennially flowing drainage ditch at two loca- 
tions (2B-SW1 and 2B-SW2), and performing in-situ hydraulic conductivity tests in six 
of the monitoring wells (2B-MW5, 2B-MW7, and 2B-MW8 through 2B-MWll). The 
details of each monitoring well located at this site are summarized in Table 4-8. The 
locations of all sampling points are shown in Figure 4-6. All water samples were 
analyzed for VOCs, EDB, and TPH. 

INVESTIGATION RESULTS 

The field work performed to date at this site has produced a large amount of data. 
This section summarizes the results obtained to date in order to support the recom- 
mendations outlined in a subsequent section. 

Water-Level Data 

Water-level data for all wells at this site collected in August, 1990, are presented in 
Table 4-9. The water-level elevations from this table are contoured in Figure 4-7 to 
create a map of the water-table surface over this site. The 1990 data are consistent 
with the water-level measurements made in 1986 and 1988, and indicate that the 
principal directions of shallow, unconfined, groundwater at this site generally ranges 
along an arc from the southwest to the southeast. 

Hydraulic Conductivity Data 

In-situ hydraulic conductivity tests were performed at six of the eleven monitoring wells 
at Site 2B. These tests which yield an estimate of the horizontal hydraulic conductivity 
in the immediate vicinity of the screened zone, are summarized in Table 4-10. The 
values calculated at this site ranges from 1 x 10” centimeters per second (cm/s) to 
4 x 10” cm/s. This range is typical of the hydraulic conductivity in clean to silty sands 
(Freeze and Cherry, 1979), which is consistent with the stratigraphy encountered at this 
site. 

A range of average linear groundwater velocities can be calculated based on: (1) the 
results of the in-situ permeability tests performed at this site (e.g., a geometric mean of 
hydraulic conductivity values of 2 x 1O.3 cm/s), (2) a range of approximated values of 
the local hydraulic gradient (0.002 to 0.004) obtained from Figure 4-7, and (3) a range 
of approximated effective porosity values (0.1 to 0.3). Using these numbers, the 
resulting range of average linear groundwater velocities in Area 1 is between approxi- 
mately 14 and 84 feet per year. 
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Table 4-8 
SITE 2B MONITORING WELL SUMMARY 

Well Date 
Number Installed 

2%MWl 4m6 

28-MW2 4/l/86 

2&MW3 4t2m 

28-MW4 9m38 

_. 
Ground 

Elevation 
(feet above MSL) 

21.8 

18.0 

18.8 

21.5 

Total Depth 
VW 

19 

25 

20 

19 

Screened 
Interval 

(feet below 
ground surface) 

9-19 

15-25 

10-20 

9-19 

WDCR503KI85.5 1 
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Table 4-9 
SITE 2B WATER-LEVEL DATA 

OCTOBER. 1990 

Well 
Depth to Gater Water-Level Elevation 

(Feet Below Survey Datum) (Feet Above Mean Sea Level) 

2B-MWl 1 8.50 I 13.09 

2B-MW2 1 

2B-MW3 1 6.44 

2B-MW4 8.41 12.52 

2B-MW5 1 9.06 

2B-MW6 8.64 12.37 

2B-MW7 1 

2B-MW8 1 7.46 I 12.56 

2B-MW9 1 

2B-MWlO 1 - 

2B-MWll 1 

WDCR509/041.5 1 
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Chemical Data 

The organic chemical data obtained to date from all monitoring wells are shown in 
Table 4-11. Data on dissolved metals concentrations collected in 1988 from the six 
previously installed wells are summarized from CH2M HILL (1989) in Table 4-12. The 
analytical data on the two surface water samples are presented in Table 4-13. Lastly, 
VOC data from CH2M HILL (1989) on soil samples collected from 14 shallow bore- 
holes in 1988 are presented in Table 4-14. The locations of these boreholes are shown 
in Figure 4-8. 

Table 4-10 
SITE 2b IN-SITU HYDRAULIC CONDUCTIVITY 

TEST RESULTS 

Well Hydraulic Conductivity (cm/w) 

2B-MW5 2 x 1o-3 

2B-MW7 4 x 10” 

2B-MW8 3 x 1o-3 

2B-MW9 3 x 1o-3 

2B-MW 10 3 x 10” 

2B-MWll 1 x 10” 

The chemical data indicate that various VOCs, particularly chlorinated hydrocarbons, 
are present in the groundwater at Site 2B. The most commonly detected contaminants 
include vinyl chloride (VC), trichloroethylene (TCE), 1,2-dichloroethylene (1,2-DCE), 
and 1,1-dichloroethane (l,l-DCA). 

Figure 4-9 shows the concentrations of TCE and VC at each sampling point as of 
August, 1990. The data shown in the figure indicate that the distribution of these two 
contaminants appears to be concentrated into two separate areas of the site. One area 
(Area 1) is located immediately east of Line Shack 131, and is identified by the 
contaminants in wells 2B-MWl through 2B-MW3. The other area (Area 2) is south of 
Buildings 132 and 133, where wells 2B-MW5 through 2B-MW7 are located. Given the 
general pattern of shallow groundwater flow across the site, the two localized areas of 
contamination suggest the presence of at least two separate sources for the chemicals 
detected in the groundwater. 
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Tmbk 4-I I 
ORGANIC CObl?OUNDS iti GROUNDWATER AT SWUU Zb, LlPJK SHACK DM43l DM’OSAL AKKA 

(All eoncealnuoa In #I@) 

TPH I 60 NA NA NA I 22a I 210 NA NA 110 NA NA 70 

Vohllk lhpdc Compound 



. 

Tabk 4-11 

ORGANIC COlWOUNDS IN GROUNDWATER AT SWMU & LINE SHACK 1%131 DISPQSAL AREA 
(All mooceoh~ la #LJI) 

fPH I 60 NA 390 NA I zoo NA 7.90 I 130 140 240 

Chbmelhanc 

Chloroform 5 . . __ ._ . . __ _- _. a_ _. .- 

I,l-Diihlomelhsnc 5 __ ._ I 12 -_ _. 110 _. 16 

I,2-Dichlolq*hane 5 ._ . 4 ._ . . . ._ __ ._ ._ . . _. 

l,l-Dichkwxthyknc 5 __ __ 49 4 ._ . . 4 . . . . zi . . 

1.2.Dichlomelhykne (total) 5 __ _. . . 6 . . . . ._ ._ 3 40 ?A 

Trans.lfdichlorocthyknc 5 NA NA NA NA NA NA NA NA NA NA NA 

I-Methyl-2-pcnlanonc (MIBK) 10 27 .- . . _. ._ __ ._ ._ . . ._ ._ 

Mahykne chloride 5 sb __ 9 _. sb 4’4 3b.j Ai 

I,1 2.2.Tc‘ctrachlawlhanc 5 . . ._ __ __ . . ._ __ ._ 



Tabk 4.11 
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU Zb, LINE SHACK P.lO.931 DISlWSAL ARW 

(All coarcnlnlkm In fifl, 

Nom: 
EDB - Elhykne Dibromii 
NA - NOI rmty?td 
TPH - Total Pclmkum Hydmcarbonr 
!%%nqmund found in bbontay blank aa well u aample. Sampk mnanlnlion is leas than 10 lima blank conwwalion. 
~Eltimaled value. Measured value is Ias lhan Ihe accurateIy quantilalivc dclcclion limit. 
(--) = Conacnwation below delaciion limit 

wDCR503azS.51 



Parameter 

Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cobalt 

Chromium 

Copper 

Iron 

Mercury 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

L.ead 

Antimony 

Tablt 4-12 
RESULTS OF METALS ANALYSIS OF CROUNDWATER AT SITE 2B, LINE SHACK 130.131 DISPOSAL AREA 

LINE SHACK SITE INSPECTION, SEPTEMBER 1988 
(All concentrations in fig/l) 

ZB-MM’1 
IB-MWl Duplicalc 2B-MW2 ZB-MW3 ZB-MW4 2B-MM’S 

<3 <3 <3 <3 c3 <3 

<XJO <200 <ZOO <200 GO0 <200 

<5 <.5 <5 c.5 <5 13 

C200 <200 c200 400 c200 <200 

<5 <5 <5 <5 <5 C.5 

14,500 13,500 42,200 104,000 47,500 37,600 

<SO 40 <so 40 <so <50 

<lo Cl0 Cl0 <lO Cl0 <lo 

~25 <25 ~25 <25 ~25 70 

5,840 5,670 1,340 7,470 12,100 23,400 

0.4 co.2 co.2 1.0 co.2 co.2 

<5,000 <5,000 c5,OOO <5,000 <5,000 c5,OOO 

15,700 14,800 5,600 10,000 16,300 x300 

190 No 310 640 420 l.OOfJ 

42,800 40,300 Woo0 62,900 25,600 23,300 

<40 <40 <40 <40 <40 <40 

c5 <5 <5 C5 c5 c5 

<5 <5 <5 <5 c5 <5 

2B-MW6 

c3 

<200 

17 

400 

C5 

16,800 

c50 

<lo 

, ‘~25 

13,700 

0.5 

<5,Oao 

00 

390 

14,000 

<40 

<5 

c5 

WDCROlKt53.51 A 
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Table 413 
ORGANIC COMPOUNDS IN SURFACE WATER AT SITE 2B, 

LINE SHACK 13043J DISPOSAL AREA, AUGUST 1990 
(All Concentrations in j&I) 

Analyte Detection Limit 

EDB 0.02 

TPH 60 

Volatile Organic Compounds: 

2B-SW1 2B-SW2 

-- -- 

1,770 2,610 

Acetone . 10 lgb 12b 
2-Hexanone 10 1 j -- 
Methylene Chloride 5 4bd 4’4 

Xylenes (Total) 5 2W -s 

Notes: 
EDB = Ethylene Dibromide 

= Total Petroleum Hydrocarbons 
y): c oncentration below detection limit 
bCompound found in laboratory blank as well as sample; concentration is less 
than 10 times blank concentration. 

iEstimated value; measured value is less than the accurately quantitative 
detection limit. 

WDCRS03/026.51 



Table d-14 

VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 2B, LINE SHACK 130.131 DISPOSAL AREA 
Stpltmbtr 1988 

(Conccnlralions lo &kg) 

SOB Borhlg MClhYklIt 
No. Actbnt ChIoridt 

Bl - Sl _- 64 
s2 -- 580 
s3 -- 15 

Btnzcnt 

__ 
-_ 
_- 

Xyknts I-Bulunont d-Mtlhyl-2- Carbon 
Elhylbeuztnt Tuluent (TOW) (MEW ptnlanont Disulfidt Trlchlorutlhylcnc 

__ -- __ __ __ -_ -_ 
__ __ __ __ __ __ _- 
_- __ -- -- _- -- __ 

82 - Sl -_ -- __ __ __ -_ _- -_ __ -- 

s2 -- -- __ -_ _- -- ._ _. __ __ 

s3 140 840 -- _- _- __ -_ _. -_ __ 

83 - Sl -- 130 __ 85 __ 480 __ _- -_ _- 

s2 -- __ __ -_ _- -- -_ -_ 10 -- 

s3 180 660 -_ _- _. __ _. __ -_ 32 

84 - Sl 65 390 _- 11 10 18 __ _- -_ __ 

s2 26 30 -_ _- __ __ __ __ 13 __ 

s3 -- 78 __ __ __ __ __ -- __ 54 

B5 - Sl -- __ -. __ __ -_ __ __ __ _- 

s2 -- __ -_ __ -_ _- __ __ -_ -- 

s3 -- _- -- __ __ -- __ __ __ _- 

B6 - Sl -_ 220 _- __ 6 -_ __ -- -_ _- 

s2 -- 300 -_ __ -_ _- __ __ __ -- 

s3 -- 260 -_ __ __ _- -- -- -_ __ 

WLXK414/156.51 



Table d-14 
VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 2B, LINE SHACK 130.131 DISPOSAL AREA 

Stpltmbtr 1988 
(ConctnlraBons in jq/kg) 

Pagt2ol3 

SoiI Boring Mtlhyltnt Xyltnes 2-Buhmont d-Mtlhyl-2- Carbon 
No. Actlone Chloride Btnzent E(hylknztne Tolwnt (TOW) W-W ptnknont Disulfidt Trlchloratlhyltnt 

B9- Sl 82 12a __ __ __ -- __ _- __ __ 
s2 -- a3a -- __ __ __ __ __ -- __ 

s3 57 3P __ -_ __ __ __ __ __ __ 

BlO - Sl 92 4P _- -- -- -- _- _- _- __ 
s2 240 __ _- -- -- -_ 27 __ __ __ 
s3 -- -- -_ __ -_ -- __ __ __ _- 

Bll - Sl -- 14a _- __ 

s2 -- 460er140b __ _- 17Ga 

-_ -- -- -- -- 
-_ -- -- _- __ 

s3 -- lSOb -- -_ -_ __ _- -_ __ , I -_ 

812 - Sl __ 17a __ -- -- -_ -_ _- -- -- 

s2 47a 16” __ -- -- _- 17 -- 18 _- 
s3 2sa -- -_ -_ _- __ __ __ __ 

B13 - Sl -- 24 -- -- -- -_ _- -- __ -_ 
s2 -- 69 -- __ -- -_ -_ -- -- -- 

s3 -- -- _- -_ __ __ __ -_ __ __ 

B14 - Sl -- 55a -- ._ -- -_ -- __ __ __ 

s2 57 -- -- _- -- _- -- __ -_ -_ 
s3 -- 1P -- __ -_ -- -_ __ -- __ 

B15 - Sl 14 17a _- __ __ -- __ __ ._ __ 

s2 -- _- __ __ __ __ __ __ __ 

s3 -- -- -- -- __ -- __ __ __ 

WDCR414/156.51 



Table 4-14 
VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 28, LINE SHACK 130-131 DISPOSAL AREA 

September 1988 
(Concentrallous in p’%Icg) 

Poge3ol3 

soil Boring 
NO. 

MW4 - Sl 
s2 
s3 

Acetone 

34a 
49a 
3!P 

Metbylene 
Chloride 

3ia 
Isa 
32a 

&nlene 

__ 
__ 
-- 

Etbylhenzeae Toluene 

-_ __ 
-_ -_ 
-- -- 

Xylenes 

(TOW 

__ 
__ 
-- 

2-Butanone 
(MEK) 

__ 
__ 
__ 

4-Methyl-2- 
pentanone 

__ 
__ 
__ 

Carbon 
DisuBide 

__ 
_- 
-_ 

Trichloroetbylene 

-_ 
-- 
__ 

MWS - Sl 47a -_ -- -_ -- -- __ -- __ __ 

s2 12Oa 12Qb -- _- __ __ __ __ __ -- 

s3 -- -- -- -- __ __ __ __ __ -- 

MW6 -SI -_ -#(p -_ __ __ -- _- _- -- -- 

s2 41a __ __ -- _- -- -- __ __ L -- 

s3 -- 4YOb 
, 

__ _- __ __ _. __ -- __ 

Surface Soil No. 

SSl __ 430 __ __ __ __ __ -_ _- -- 

ss2 __ __ __ __ __ __ _- -- -_ __ 

ss3 __ __ __ _. __ _. ._ _- __ __ 

ss4 57 42a __ __ __ ._ -- __ __ __ 

sss __ 21a -_ -- __ -_ __ __ __ -- 

Notes: 

12/12 Indicates sample result and duplicate sample result. 
Ah values not reported were below detection limits. 

Sample Depths: 
Sl--0 to 2 feet 
S2--3 to 5 Feet 
S3-8 to 10 feet 

aCompound found in blank as well as in sample. Sample concentration less than 10 limes blank concentration. 
bCompound found in blank as well as in sample. Sample concentration grealer than 10 times blank concentration. 
(--) = not detected 

WDCK414l156.51 
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The contamination in Area 1 was first identified in 1986 (CHZM HILL, 1986). Since 
then, the VOC concentrations in this area have changed over time, but the relative 
difference in concentrations between the three affected wells has changed little. Well 
2B-MWl has typically contained the highest level of VOC contamination at this site, 
suggesting that it is located relativeiy close to a contaminant source. However, the total 
concentration of VOCs detected in 2B-MWl declined by more than half (from roughly 
2,400 to approximately 750 kg/l) between 1986 and 1988, and between 1988 and 1990 
there has been essentially no change in the total VOC concentration in 2B-MWl. The 
variation in total VOC concentration with time suggests that the so.urce may be inactive 
or at least less active than at previous times. 

The nearest wells downgradient of 2B-MWl (2B-MW2 and 2B-MW3) have very differ- 
ent records of contamination from each other. Concentrations of total VOCs in 
2B-MW2 have consistently remained at least 2 orders of magnitude less than in 
2B-MWl, despite the apparent direction of groundwater flow from 2B-MWl toward 
2B-MW2 and the relatively short distance (less than 150 feet) between these wells. 
One possible explanation for this may be the fact that 2B-MW2 is screened over a 
slightly (5 feet) deeper interval than 2B-MWl, and this difference may just be enough 
for 2B-MW2 to miss the portion of the aquifer with a higher level of contamination. 

Another possible explanation may be that the contaminants have not had sufficient 
time to reach 2B-MW2 from 2B-MWl. Using the values of average linear groundwater 
velocity determined for this site, one can generate a range of estimated travel times for 
groundwater to migrate from 2B-MWl to 2B-MW2, a distance of approximately 120 
feet. The resulting travel times range from 1.5 to 8.5 years. As described above, these 
values correspond to values of average linear groundwater velocities, and do not take 
into account various physical and chemical mechanisms such as sorption, which are 
likely to occur and would act to increase the travel time figures. As a result, the 
absence of significant VOC contamination in 2B-MW2 may be because the contaminant 
plume has not yet arrived. 

The total concentration of VOCs in 2B-MW3 is variable between 1986 and 1990. The 
VOC concentrations were highest in 1988 when the concentrations of l,l-DCE and 
TCE were particularly high (420 and 820 &I, respectively). Well 2B-MW3 is not along 
a downgradient streamline from 2B-MWl, but the source of contamination to both 
wells could be the same. The elevated TCE concentration in 1988 could be the result 
of a discontinuous source, which resulted in a pulse of contamination passing by the 
well at that time. This result would also be consistent with the chemical data in 
2B-MWl. It is not obvious what caused the one time occurrence of high levels of 
l,l-DCE in 2B-MW3 in 1988. 

The extent of contamination in Area 1 is generally bounded laterally to the north and 
east by wells 2B-MW8 through 2B-MWll. The chemical data from each of these wells 
do not indicate the presence of VOC contamination with the exception of 2B-MWlO. 
Although 2B-MWlO is the most upgradient well in the area, the compounds detected in 
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this well, l,l-DCA (16 pg/l) and 1,ZDCE (24 pg/l), do not suggest that the source of 
the principal VOC contamination in Area 1 (i.e., TCE and VC) is located any longer 
this far upgradient. 

The contamination in Area 2 is less well defined because this area lacks the concentra- 
tion of monitoring wells found in Area 1. The initial evidence of VOC contamination 
in this area was discovered in 1988 with the Line Shack Investigation report (CH2M 
HILL, 1989). At that time, however, VC was not detected in 2B-MW6. 

A comparison of the concentrations of contaminants detected in groundwater to rele- 
vant federal and state standards is presented in Table 4-15. The federal standards 
presented in this table are based on the criteria used by the EPA in their determination 
of whether ICMs or a CMS is appropriate to implement at this site (EPA, 1989). If 
available, the Safe Drinking Water Act Maximum Contaminant Level (MCL) is used as 
the principal criterion in the EPA’s Health and Environmental Assessment under 
RCRA. Should a particular contaminant not have an MCL, then the EPA’s assessment 
will use other criteria such as specific health-based standards for carcinogens and 
systemic toxicants, or Clean Water Act water quality criteria. 

With the exception of l,l-DCA, all of the detected contaminants have either an 
associated MCL, a proposed MCL, a MCL goal (MCLG), or a Virginia groundwater 
standard (Virginia Code, Section 62.1-44.15(3)). As a result, the analytical data were 
only compared against these standards. There are no federal or state health-based or 
other environmental standards for l,l-DCA. The concentrations of four VOCs exceed 
at least one standard at Site 2B. TCE concentrations exceed the MCL for this com- 
pound (5 pg/l) in four wells ‘(2B-MWl, 2B-MW2, WB-MW3, and 2B-MW7). Two of 
these (2B-MWl, 230 pg/l; and 2B-MW3, 230 pg/l) exceed the MCL by two orders of 
magnitude. VC concentrations exceed the MCL (2 pg/‘l) in three wells (2B-MWl, 
30 &l; 2B-MW6,22 @; and 2B-MW7,58 pg/l). 

In 1988, groundwater samples were collected from 2B-MWl through 2B-MW6 for 
metals analysis (Table 4-12). The results show that arsenic was detected below its 
respective MCL of 50 pg/l in 2B-MW5 (13 &l) and 2B-MW6 (17&l). The MCLG 
for arsenic is zero. Mercury was detected in groundwater at levels below its MCL 
(2 &l) in 2B-MWl (0.4 &l), 2B-MW3 (1.0 &l), and 2B-MW6 (0.5 pg/l). 

Zinc was detected at or above the Virginia groundwater standard (50 pg/l) in all six 
wells sampled at this site in 1988. The concentrations of dissolved zinc, however, were 
all below the national secondary drinking water standard of 5,000 &l set under the 
federal Safe Drinking Water Act. Secondary standards are non-enforceable and set 
limits for contaminants in drinking water which may affect.its aesthetic quality. In addi- 
tion, there was no obvious trend in zinc concentrations between upgradient and down- 
gradient wells, which suggests that the zinc concentrations are independent of past 
waste disposal activities at the site and may be attributed to natural background 
conditions. 
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Table 4-15 
CONTAMINANTS DJZTECTED AT SJTE 2B COMPARED AGAINST 
POTENTIALLY APPLICABLE FEDERAL AND STATE STANDARDS 

August 1990 
(Concentrations in &I) 

Page 1 of 2 

Virginia 
Location Proposed Groundwater 

Chemical Detected Concentration MCL MCLG MCL Standard 

Benzene 2B-MWS i j 
2B-MW7 2j. 

2B-MWlO d 5 Zero 

l,l-Dichloroethylene 2B-MWl loi 7 7 -- 

1,2-Dichloroethylene (total) 2B-MWl 400 -- -- - 2B-M W3 140 7O/looa 

Trichloroethylene 

1,1-Dichloroethane 

1,2-Dichloroethane 

Vinyl chloride 

2B-MWl 230 
2B-MW2 7 2B-MW3 230 5 Zero -- 

2B-MW7 18 

2B-MWl 50 
2B-MW3 18 
2B-MWS 12 
2B-MW7 110 
2B-MWlO 16 

2B-MW7 3i 

2B-MWl 30 
2B-M W6 22 2 Zero -- 
2B-MW7 58 



Table 4-15 
CONTAMINANTS DETECTED AT SITE 2B COMPARED AGAJNST 
POTENTIALLY APPJ,JCABJ,E FEDEJUL AND STATE STANDARDS 

August 1990 
(Concentrations in &I) 

Page 2 of 2 

TPH 

Notes: 

Chemical 
Location 
Detected 

2B-MWl 
2B-MW2 
2B-MW3 
2B-MW4 
2B-MW5 
2B-MW6 
2B-MW7 
2B-MW8 
2B-MW9 

2B-MWlO 
2B-MWll 

Coucentratiou 

220 
110 
70 

390 
200 
290 
185 
130 
300 
140 
240 

MCL MCI-G 
Proposed 

MCL 

Virginia 
Groundwater 

St4UldiM-d 

LW 

Chemicals detected in laboratory blanks are not included. 
MCL = Safe Drinking Water Act Maximum Contaminant Level is the maximum permissible level of a 

contaminant in water, which is delivered to any user of a public water system. Standards current as of April 1990. 
MCLG -5 Safe Drinking Water Act Maximum Contaminant Level Goal is a nonenforceable concentration of a 

drinking water contaminant that is protective of adverse human health effects and allows an adequate margin of safety. Standard given 
is current as of April 1990. 

Virginia groundwater standards: Virginia Code, Section 62.1~44.15(3). 
(-) =, Concentration below detection limit 

a70 &I and 100 pg/l are standards for cis- and trans-isomers, respectively. “Total” includes both isomers. 
%stimated value. Measured value was less than the quantitative detection limit. 

WDCR502/080.5 1 
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Both iron and manganese were detected in all wells above their respective national 
secondary drinking water standards of 300 pg./l and 50 &l. There are no federal or 
state standards for calcium, sodium, or magnesium, concentrations of which were 
detected in all wells. -. 

The analytical results from the two ssamples of surface water collected during this inves- 
tigation indicated that the VOC contamination detected in the local groundwater is not 
currently entering the perennially flowing ditch on the south side of the site. Concen- 
trations of TPH at both surface-water locations (1,770, and 2,610 &I) were elevated 
above the Virginia standard for TPH of 1,000 &l. Based on the location of the 
samples and the direction of flow in the ditch (toward the east), this TPH contamina- 
tion is most likely not generated at Site 2B. 

RECOMMENDATIONS 

Future work at this site should address the two different areas of groundwater contami- 
nation separately. At Area 1 the existing data base is sufficient to begin a systematic 
investigation to identify the source of groundwater contamination. Although the 
existing data infer a general location for the groundwater contamination in this area, a 
more detailed identification is important to guide remediation. The source may no 
longer exist at a scale that can be positively identified, but that conclusion can only be 
made after initiating a program that combines in-situ groundwater sampling with soil 
sampling and chemical analysis in the field. This program should consist of: (1) 
collecting samples of groundwater at a minimum of five locations using in-situ tech- 
niques such as that made possible by Geoprobe and Hydropunch equipment, (2) using 
a mobile laboratory to analyze the groundwater samples for selected VOCs (e.g., TCE, 
1,2-DCE, VC, etc.), (3) collecting samples of soil from approximately 2 to 3 feet in 
depth using hand augers in the immediate vicinity of where the in-situ groundwater 
samples indicate the highest concentration of contaminants, and (4) using the mobile 
laboratory to analyze the soil samples for selected VOCs and shipping selected soil 
samples to a properly certified laboratory for more specific VOC analyses. The general 
location where the Area 1 source investigation should focus is shown in Figure 4-10. 
The spatial distribution of soil samples should be uniform, and follow a rectangular grid 
with sample points not more than lo-feet apart. 

In addition to this work, it is recommended that two more wells be installed. First, in 
order to determine the potential vertical extent of contamination at this site a single 
deep well (approximately 60 feet deep) is proposed adjacent to 2B-MWl (Figure 4-10). 
Second, to reduce the uncertainties raised by the lack of detection of significant VOC 
contamination in 2B-MW2, a single shallow well is proposed for the south side of the 
drainage ditch, west of 2B-MWS. It is recommended that insitu groundwater samples 
be collected and analyzed in a mobile lab to determine the best location of this moni- 
toring well. No well is proposed upgradient of 2B-MWlO at this time, the parameters 
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detected do not currently exceed potentially applicable standards, and a second round 
of sampling is necessary before further recommendations should be made. All existing 
wells should be resampled. The chemical analyses conducted on groundwater samples 
collected in the future should be limited to VOCs. 

At Area 2, more groundwater investigation is needed to help define the source and 
extent of shallow groundwater contamination: Accordingly, the installation of four 
additional shallow monitoring wells is recommended. The general locations of the 
proposed wells are shown in Figure 4-10. It is recommended that insitu groundwater 
samples be collected and analyzed in a mobile lab to determine the best locations for 
these monitoring wells. It is also recommended that the existing wells be resampled. 
The chemical analyses performed on all groundwater samples may be limited to VOCs. 
Lastly, it is recommended that the elevation of the water level in the perennially 
flowing drainage ditch be surveyed to determine the relationship between the ditch and 
local groundwater flow. 

SITE 2GLINE SHACK 400 DISPOSAL AREA 

SITE HISTORY 

Site 2C consists of the area adjacent to Line Shack 400, bounded by Buildings 301, 401, 
and 404 (Figure 4-11). The principal activities at the site have involved aircraft mainte- 
nance and cleaning. The IAS reported that from the time that Line Shack 400 was 
constructed in 1963 until the early 198Os, when the area immediately around the 
building was covered with concrete, various maintenance and cleaning chemicals were 
discarded onto the uncovered surface (RGH, 1984). 

ENVIRONMENTAL SETTING 

Most of the site is on the flight line. As a result, much of the site is flat and covered 
with either concrete or asphalt. Cores through the concrete reveal that it is approxi- 
mately 18 inches thick with large aggregate up to 4 inches in diameter. Off the flight 
line the ground surface is mostly planted with a grass cover. The exception is the 
fenced area around Building 401, which is covered with asphalt. Currently, the paved 
portion of the flight line is drained by flush-mounted grates which, during aircraft 
cleaning activities, direct runoff to an oil-water separator by underground pipes. 
During storm events the discharge is directed past the oil-water separator. The grassed 
area of the site drains to an unlined ditch which cuts across the lawn, directing water 
toward B Avenue before entering a culvert to cross the road. This unlined ditch also 
receives runoff from storm drains originating from buildings 404 and 400. 
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Based on boreholes drilled during this and previous investigations, the shallow subsur- 
face geology at this site consists of two general units. The upper-most unit is a fine- 
textured layer comprised primarily of silty clay and clayey silt, which is 4 to 11 feet 
thick. This unit is underlain by a layer of clean and silty sands. All monitoring wells at 
this site are screened in this lower’ unit. Locally, the average depth to groundwater 
ranges from approximately 7 to 9 feet below grade. 

INTERIM RF1 ACTIVITIES 

Field activities at Site 2C during this investigation included the installation and sampling 
of five shallow monitoring wells (2C-MW5 through 2C-MW9), the sampling of four 
existing monitoring wells installed during a previous investigation of the site (2C-MWl 
through 2C-MW4), and performing in-situ hydraulic conductivity tests in six of the nine 
wells (2C-MWl through 2C-MW3, 2C-MW6, 2C-MW7, and 2C-MW9). The details of 
the monitoring wells located at this site are summarized in Table 4-16. The locations 
of all of the monitoring wells are shown in Figure 4-11. All water samples were 
analyzed for VOCs, EDB, and TPH. 

INVESTIGATION RESULTS 

Water-Level Data 

Water-level data for all wells at this site collected in August, 1990, are presented in 
Table 4-17. The water-level elevations from this table are contoured in Figure 4-12 to 

l create a map of the water-table surface over this site. The 1990 data are consistent 
with the water-level measurements made in 1988, which indicate that the principal 
direction of shallow, unconfined, groundwater flow at this site is generally toward the 
south. 

Hydraulic Conductivity Data 

In-situ hydraulic tests were performed at six of the nine monitoring wells at site 2C. 
The results of these tests are presented in Table 4-18. The values calculated at this site 
range from approximately 1 x 10e3 to 9 x 10e3 cm/s. This range is typical for relatively 
permeable silty sands (Freeze and Cherry, 1979), and is consistent with the stratigraphy 
encountered at this site. 

A range of average linear groundwater velocities at this site can be calculated based on: 
The results of the in-situ permeability tests performed at this site (e.g., a- geometric 
mean of hydraulic conductivity values of 4 x 10v3 cm/s), (2) a range of approximated 
values of the local hydraulic gradient (0.0008 to 0.006) obtained from Figure 4-12, and 
(3) a range of approximated effective porosity values (0.1 to 0.3). Using these 
numbers, the resulting range of average linear groundwater ;velocity at this site is 
between approximately 11 and 248 feet per year. 
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It 
Table 4-16 

SITE 2C MONITORING WELL SUMMARY 

feet above MSL round surface 

ZC-MW6 6/29/W 20.7 21 11-21 

ZC-MW7 7/5/90 20.8 19 9-19 

ZC-MW8 7/3l?JO 19.0 17 7-17 

ZC-MW9 7/3/90 17.0 17.5 7.5-17s 

WDCR567AI40.5 1 
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Table 4-17 
SITE iC WATER-LEVEL DATA 

NOVEMBER, 1990 

WDCR509/043.5 1 
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Table 4-18 
2C IN-SITU HYDRAULIC CONDUCTIVITY RESULTS 

Well --. Hydraulic Conductivity (cm/w) 

2C-MWl 1 x 10” 

2C-MW2 4 x 1o-3 

2C-MW3 3 x 10T3 

2C-MW6 5 5 1o-3 

2C-MW7 6 x 1O-3 

II 2C-MW9 I 9 x 10” 

Chemical Data 

The organic chemical data obtained to date for all monitoring wells at this site is shown 
in Table 4-19. Data on dissolved metals concentrations collected in 1988 from the four 
previously installed wells are summarized from CH2M HILL (1989) in Table 4-20. 
Also presented are VOC data from CH2M HILL (1989) on soil samples collected from 
six shallow boreholes in 1988 (Table 4-21). The locations of these boreholes are shown 
in Figure 4-13. 

The chemical data indicate that a variety of VOCs are present in the groundwater at 
this site. The most prevalent compounds detected include DCE, VC, and TCE. Also 
detected in groundwater at this site were chloroethane, DCA, and 2-butanone. 

Figure 4-14 shows the concentrations of TCE, DCE, and VC in Site 2C monitoring 
wells as of August, 1990. The spatial distribution of the concentration of these 
compounds, together with the water-level information presented in Figure 4-12, suggest 
that there may be more than one source of the groundwater contamination. The data 
in these two figures also indicate that 2C-MW5 and 2C-MW6 are in upgradient loca- 
tions which suggest that the contaminant sources are/were primarily within the current 
bounds of the 2C study area. 

The high concentrations of VC and 1,ZDCE in 2C-MWl and only low concentrations 
of 1,ZDCE in 2C-MW5 suggest that the source of contamination in 2C-MWl is likely 
to be close to this well. The detection of the same contaminants at lower concentra- 
tions in 2C-MW7, which is downgradient from 2C-MWl, suggests that the source of 
contamination in these two wells may be the same. 
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Table 4-20 
=lJLTS OF MIETALs ANALYSIS OF GROUNDWATER SITE ZC, 

LINE SHACK 400 DISPOSAL AREA 
September 1982J 

(Concentrations in pgll) 

Potassium 

Magnesium 6,900 8,200 15,900 10,600 14,600 

Manganese 610 430 690 350 370 

Sodium 37,000 31,ooo 50.600 44,200 52,700 

WDCR414Il52.51 



Table 4-21 
VOUTILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA 

September 1988 
(Concentrations in c&g) 

Page1012 

Soil Bating No. 

Acetone 
Methylene 
Chloride Toluene 

Xyknes Carbon 
(Total) Disulfide 

Vinyl 
Chloride 

1,1- 
Dichlorocthane ChloroLrm 



. 

Table 4-21 
VOLATILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA 

September 1988 
(Concentrations in &kg) 

pklge2or2 

SurCace Soil No. 

Acetone 
Mcthylcne 
Chloride Toluene 

Xylencs Carbon 
(Total) Disulflde 

Vinyl 
Chloride 

l,l- 
Dichloroethone Chloroform 

SSl -- 52 __ -- -- __ __ -- 

ss2 -- __ -- __ __ _- -_ -- 

ss3 -- 89 __ __ __ __ -_ -_ 

ss4 -- -_ -- -_ -- -- __ __ 

sss 58a 1608 6 16 -_ _. __ __ 

SS6 -_ 18a -- -_ -_ _- _- __ 

SST __ 68a -- -- -- -- _” __ 

Notes 

All Values not reported were below detection limits. 
(--) Concentration below detection limit 

Sample Depths: 
Sl--3 to 5 feet 
S2--8 to 10 feet 
S3--14 to 16 feet 

8 

s 
aCompound found in blank as well as sample. Sample concentration less than 10 times blank concentration. 
bCompound found in blank as well as sample. Sample concentration greater than 10 times blank concentration. 

WDCR502kXU .51 
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The contaminant signature in 2C-MW2 and 2C-MW3 is different from that of 2C-MWl 
and 2C-MW7 in that the former wells only contain VC. Moreover, 2C-MW2 and 2C- 
MW3 are not directly downgradient from 2C-MWl. It should be noted that depending 
on the degree of anisotrophy (i.e., the directional dependence of hydraulic conductivity) 
a streamline could flow from 2C-&iWl to either 2C-MW2 or 2C-MW3. However, due 
to the fairly uniform stratigraphy across this site that possibility is unlikely. 

Wells 2C-MW2 and 2C-MW3 themselves are not along a common streamline. Conse- 
quently, for these wells to have been contaminated from a common source implies that 
the source is either of a relatively large lateral extent or occurs as a linear feature 
parallel to a line connecting the two wells. The fact that the principal contaminant 
detected in both of these wells is VC raises the possibility that the contaminant source 
may currently be inactive. This observation is based on the fact that VC, although a 
commonly used chemical in this form, is also a natural daughter product of TCE and 
DCE degradation. 

Well 2C-MW8 contains significant concentrations of VC, TCE, 1,2-DCE, as well as l,l- 
DCA (78 &l). This well is hydraulically downgradient from the general area of 2C- 
MW2 and 2C-MW3, but is more contaminated. The three wells could have been 
contaminated from the same source following a scenario whereby the source is now 
inactive and the contaminant plume has generally migrated away from 2C-MW2 and 
2C-MW3. Another possibility is that the source of contamination in 2C-MW8 is not 
related to that for 2C-MW2 and 2C-MW3, and instead is somewhere in-between these 
two sets of wells such as the unlined drainage ditch. 

Given the picture of groundwater flow at this site (Figure 4-12), the contamination 
detected in 2C-MW4 and 2C-MW9 may well be from yet a fourth, and possibly fifth, 
different source. It is possible that contamination reaching 2C-MW4 is from the 
drainage-ditch, but it is just as likely that it is coming from somewhere else. The source 
of contamination to 2C-MW9 may be unrelated to Line Shack 400 activities. This con- 
taminant source may be east side of Building 301 and southeast of 2C-MW6, and out of 
the current bounds of the 2C study area. 

Table 4-22 presents a comparison of the detected values against applicable federal and 
state standards. As was the case with the data from Site 2B, the contaminants present 
at Site 2C generally have either an associated MCL, proposed MCL, or MCLG. 
Inasmuch as the EPA will most likely have these federal criteria take precedent over 
other standards for contaminants in groundwater (EPA, 1989), only these federal 
standards and the Virginia groundwater standards are included in Table 4-18. 
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Table 4-22 
CONTAMINANTS PRESENT AT SITE 2C COMPARED AGAINST 

POTENTIALLY APPLICABLE FEDERAL AND STATE STANDARDS 
August 1990 

(Coymtrptions in @I) 

Page 1 of 2 

Virginia 
Location Proposed Groundwater 

Chemical Detected Concentration MCL MCLG MCL Standard 

3enzene 2C-MWl 2j 
2C-MW2 2j 
2C-MW3 4 
2C-MW4 lj 
2C-MW6 2j 2C-MW8 3i 5 Zero - - 

1,1-Dichloroethane 

Vinyl Chloride 

TPH 

2C-MWl Loo0 
2C-MW2 22 
2C-MW3 11 
2C-MSV4 81 
2C-MW7 13 
2C-MW8 320 
2C-MW9 380 

2C-MWl 260 
2C-MW2 280 
2C-MW3 290 
2C-MW4 380 
2C-MW5 160 
2C-MW7 140 
2C-MW8 150 
2C-MW9 170 

Zero 

- 
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Table 4-22 
CONTAMINANTS PRESENT AT SITE 2C COMPARED AGAINST 

POTJINTIALLY APPLIC@X FEDERAL AND STATE STANDARDS 
August 1990 

(Cocyentrations in pg/I) 

Notes: 

Page20ft 

Chemicals detected in laboratory blanks are not included. 
MCL = Safe Drinking Water Act Maximum Contaminant Level. Standards given are 

current as of April 1990. 
MCLG = Safe Drinking Water Act Maximum Contaminant Level Goal. Standards given 

are current as of April 1990. 
Virginia groundwater standards: Virginia Code, Section 62.1~44.15(3). 
(-) Concentration below detection limit 

170 pg/l and 100 pg.4 are standards for cis- and trans-isomers, respectively. “Total” includes both isomers. 
&timated value. Measured value was less than quantitative detection limit. 

WDCR502KB2.5 1 
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The results indicate that the most wide-spread contaminant is VC, which is present 
above its MCL (2 pgJl) in all but the two most upgradient wells. In 2C-MWl the level 
of vc (Zoo0 A@) is 1,000 times greater than the MCL. TCE concentrations were 
detected above their MCL (5 pg/l). in two wells (2C-MW8, 12 pg./l; and 2C-MW9, 63 
pg/l), and 1,2-DCE (total) was detected at levels which exceed its proposed MCL in 
two other wells (2C-MWl, 140 &l; and 2C-MW9, 1,300 pg/l). With 1,2-DCE, the 
proposed MCL differentiates between the cis and trans isomers of this compound, but 
the laboratory only reported values which combined all isomers. 

The results of the analyses for dissolved metals concentrations performed on ground- 
water samples from 2C-MWl through 2C-MW4 in 1988 (Table 4-20) are summarized 
as follows. Arsenic was detected in 2C-MW4 at 6 &l, which is below the MCL (50 
&l) for this element. Nickle was detected in 2C-MW3 at 50 pg/l, which is below the 
MCL (100 &l) for this element. Zinc was detected at or above the Virginia ground- 
water standard (50 &l) in all four wells sampled at this site in 1988. The concentra- 
tions of dissolved zinc, however, were all below the national secondary drinking water 
standard of 5,000 pgfl set under the federal Safe Drinking Water Act. There was no 
obvious trend in zinc concentrations between upgradient and downgradient wells, which 
suggests that the concentrations are independent of past waste disposal activities at the 
site and may be attributed to natural background conditions. 

RECOMMENDATIONS 

As discussed above, the pattern of groundwater flow coupled with the resulting spatial 
distribution of contamination suggests that there are multiple sources and destinations 
for the chemicals detected in groundwater at this site. In order to determine as 
accurately as possible where the contamination in a particular well is potentially coming 
from and where it may be going, a systematic approach to implementing further field 
work at this site should be followed. 

The first step in this approach should be the development of an expanded and more 
detailed site plan. This would involve developing a map from air photos flown specifi- 
cally for this purpose, utilizing existing maps based on recent air photos, if appropriate, 
or surveying the locations of monitoring wells, buildings, and other major permanent 
features, for horizontal control. Superimposing the available water-level and chemical 
data on a more accurate and expanded base map will enhance the picture of existing 
conditions, and, in turn, enable better siting of additional monitoring wells and/or soil 
sampling points which most likely will be required to define the source(s) and extent of 
contamination. 

The current level of information describing Site 2C conditions, however, does enable 
the following specific recommendations to be made at this time (but not necessarily in 
this order). First, the vertical extent of the contamination in the vicinity of 2C-MWl 
should be addressed. This would involve the installation of a deep monitoring well 
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(approximately 60 to 70 feet) adjacent to 2C-MWl. The location of the proposed deep 
well is shown in Figure 4-15. 

Second, insitu groundwater samples should be collected adjacent to and upgradient of 
2C-MWl (Figure 4-15). The area ‘of investigation should be at least 25 by 25 feet, 
initially, and expanded as necessary to identify properly the upgradient extent and 
hence the approximate location of the contaminant source. Sample collection will 
require boring through the thick concrete cover. Shallow soil samples (18-24 inches 
below the ground surface) should be collected in the immediate vicinity of where the 
insitu groundwater samples indicate the highest concentrations of the analyzed 
parameters. The samples should be analyzed in the field using a mobile lab for 
selected VOCs (e.g., TCE, 1,2-DCE, VC, etc.). In addition to field analysis, a limited 
number of samples should be shipped to a laboratory for confirmation and more 
specific VOC analyses. 

Third, a minimum of two shallow soil samples should be collected from the bottom of 
the drainage ditch which flows through the central portion of the site (Figure 4-15). 
Samples should be collected approximately 18 to 24 inches below the ground surface 
and analyzed for VOCs. 

Fourth, a shallow monitoring well should be installed immediately inside the flight line 
adjacent to the northeast side of Building 301 (Figure 4-15). The purpose of this well 
is to determine whether the contamination detected in 2C-MW4 and 2C-MW9 had its 
origin from offsite in that direction. 

. 

Fifth, insitu groundwater sampling should be conducted in the undeveloped area south 
of 2C-MW4 and 2C-MW9 (Figure 4-15). The purpose of this sampling is to determine 
the extent of contaminant migration down gradient of these wells. Following the insitu 
sampling and analysis at least three additional shallow and one additional deep moni- 
toring wells should be installed in this area. Monitoring wells are important for the 
collection of both water-quality and water-level data. 

With the exception of the insitu groundwater sampling and analysis, all of the field 
activities described in the above recommendations should not be implemented until the 
expanded and more accurate map of this site has been developed. This will enable any 
potential recommendations that follow from the development of this map to be imple- 
mented simultaneously with those proposed here, and enhance the efficiency of the 
field investigation at this site. 
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SITE 2D--LINE SHACK 125 DISPOSAL AREA 

SITE HISTORY 

Site 2D consists of the area in the immediate vicinity of Line Shack 125 south of 
Hangar 111 (Figure 4-16). The IAS reported that soil near Line Shack 125 excavated 
in the early 1980s was found to be saturated with oily substances down to a depth of 
approximately 6 feet (RGH, 1984). Like the other line shacks at Oceana, Building 125 
was constructed in 1963, and has been a location for aircraft cleaning and maintenance, 
and equipment and material storage. The IAS identified this area as a place where 
waste chemicals used for aircraft cleaning and maintenance were discarded onto the 
ground. 

ENVIRONMENTAL SE’ITING 

Most of this site is on the flight line; consequently, most of the site is covered by a 
generally flat asphalt pavement. Off the flight line, the ground surface slopes down 
toward a wooded area to the west. Runoff at the site is directed southwest and off the 
flight line by storm drains. 

Shallow boreholes (less than 20 feet deep) drilled for monitoring well installation at this 
site revealed that the local subsurface sediments consist of clay, sandy silt and silty 
sand. The clean sand layer present at other Oceana sites was absent. Locally, the 
depth to groundwater in August, 1990, was approximately 7 feet below grade. 

INTERIM RF1 ACTIVITIES 

Field activities conducted at Site 2D during this investigation consisted of installing and 
sampling three shallow monitoring wells (2D-MWl through 2D-MW3). The details of 
the monitoring wells are summarized in Table 4-23. The locations of these monitoring 
wells are shown in Figure 4-16. The samples of groundwater were analyzed for VOC, 
EDB, and TPH concentrations. 

Table 4-23 
SITE 2D MONITORING WELL SUMMARY 

Well Date 
Number Installed 

2D-MWl 6128#0 

2D-MW2 7t2l90 

2D-MW3 7B90 

Ground Eleva- 
tion 

(feet above MSL) 

18.9 

22.3 

22.1 

Total Depth 
(feet) 

17 

19 

19 

Screened 
Interval 

(feet below 
ground surface) 

7-17 

9-19 

9-19 
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INVESTIGATION RESULTS 

The results of water-level measurements of all three wells made in August, 1990, are 
presented in Table 4-24. The water-level elevations from this table are contoured in 
Figure 4-17 to create a map of the water-table surface over this site. The data suggest 
that the principal direction of shallow, unconfined, groundwater flow at this site is 
generally toward the west. 

Table 4-24 
SITE 2D WATER-LEVEL DATA 

AUGUST, 1990 

Well 

2D-MWl 

2D-MW2 

2D-MW3 

Depth to Water Water-Level Elevation 
(Feet Below Survey Datum) (Feet Above Mean Sea Level) 

7.08 14.62 

7.43 14.83 

7.20 14.90 

The chemical data from the three wells at this site are presented in Table 4-25. The 
analytical results indicate that only 2D-MW2 contains detectable concentrations of the 
parameters analyzed for. Specifically, the compounds detected at accurately quantifi- 
able levels include l,l-DCA (64 pg/l), 1,1-DCE (9 &l) and total xylenes (6 pg/l). Of 
these compounds, only l,l-DCE has a relevant federal or state standard to compare 
the resulting chemical data against. The MCL and MCLG for l,l-DCE is 7 pg/l; 
consequently, the concentration of l,l-DCE in 2D-MW2 (9 pg/l) is above its MCL. 

RECOMMENDATIONS 

A second round of groundwater samples should be collected from all three wells at this 
site. The samples should be analyzed for VOCs only. The existing data base is insuffi- 
cient to support the installation of additional wells or to initiate soil sampling in an 
effort to identify the source of apparent contamination in 2D-MW2. 

SITE 2E--LINE SHACK 109 DISPOSAL AREA 

SITE HISTORY 

Site 2E is comprised principally of the area behind Line Shack 109 and Hangar 23 
(Figure 4-18). Like the other line shacks at Oceana, building 109 was constructed in 
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Table 4-25 
ORGANIC COMPOUNDS IN GROUNDWATER AT SLTE ZD, LINE SHACK 125 DISPOSAL ARJU 

A-1 1990 
(Concentrationsinpg/l) 

Detection timit 2D.MWL fD-MW2 ZD-MM’3 

EDB 0.02 -- _- .- 

TPH 60 360 220 _- 

Voiatik Orgrmic Compormds: 

Notes: 
EDB = Ethylene Dibromide 
TPH = Total Petroleum Hydrocarbons 

(--I = Concentration below detection limit 

bCompound found in laboratory blank as well as sample; sample concentration is less than 10 times 
. blank concentration. 
JEstimated value. Measured value is less than the accurate& quantitative detection limit. 

WDCR414/lS3.51 



oc-000 12-03.08-08/O I,‘9 1 

1963, and has been a location for aircraft cleaning and maintenance, and equipment 
and material storage. The IAS identified this area as a place where waste chemicals 
used for aircraft cleaning and ,maintenance were discarded onto the ground (RGH, 
1984). . . 

ENVIRONMENTAL SETTING 

Most of the site is on the flight line, and covered with a flat asphalt surface. Off the 
flight line the site is covered by grass. There is no specifically designed runoff collec- 
tion or storm drain system at this site. In general, there is a slight slope to the overall 
topography which directs runoff toward the southeast. 

Shallow boreholes (less than 20 feet deep) drilled for monitoring well installation at this 
site revealed that the subsurface stratigraphy generally consists of two sedimentary 
units. At the surface is a unit of fine silts and clays that is approximately 7 to 8 feet 
thick, and beneath this unit is a layer of clean and silty sand that extends to a depth of 
at least 20 feet. Locally, the depth to groundwater in August, 1990, at this site was 
approximately 7 feet below grade. 

INTERIM RFI ACTIVITIES 

Field activities conducted at Site 2E during this investigation consisted of installing and 
sampling three shallow monitoring wells (2E-MWl through 2E-MW3), and collecting 
samples of surface soils at four locations (2E-SSl through 2E-SS4). The details of the 
monitoring wells are summarized in Table 4-26, and their locations are shown in Figure 
4-18. All of the groundwater samples and three of the soil samples were analyzed for 
VOC, EDB, and TPH concentrations. The fourth soil sample (2E-SS4) was analyzed 
for VOCs only. 

Table 4-26 
SITE 2E MONITORING WELL SUMMARY 
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INVESTIGATION RESULTS 

The results of water-level measurements of all three wells made in August, 1990, are 
presented in Table 4-27. The water-level elevations from this table are contoured in 
Figure 4-19 to create a map of the-water-table surface over this site. The differences in 
water-level elevations between the three wells are sufficiently low (0.1 foot) to be 
inconclusive for defining the direction of shallow groundwater flow. However, the data 
suggest that groundwater locally may be flowing to the south. This flow direction is 
consistent with nearby Sites 2A and 2C, located to the-west of this site. 

The chemical data obtained from the three wells at this site are presented in Table 
4-28, and the soil analytical data are presented in Table 4-29. The results indicate that 
the parameters analyzed for in groundwater were either not detected or were detected 
at levels below the accurately quantifiable level. The same result occurred for the soil 
analytical data with the exception of TPH, and in one soil sample (2E-SS4), methylene 
chloride was detected, but at a relatively low level considering it was also detected in 
the laboratory blank for that sample. TPH was detected in two soil samples (2E-SS2 
and 2E-SS3) at concentrations (513 and 242 mg,kg, respectively) that exceed the 
Virginia standard for TPH in soil (100 mg/kg). 

Table 4-27 
SITE 2E WATER-LEVEL DATA 

AUGUST, 1990 

Depth to Water Water-Level Elevations 
Well (Feet Below Survey Datum) (Feet Above Mean Sea Level) 

2E-MWl 7.92 14.60 

2E-MW2 4.77 14.66 

2E-MW3 6.13 14.70 

RECOMMENDATIONS 

A second round of groundwater samples should be collected from all three wells. The 
samples should be analyzed for VOCs only. The existing data base is insufficient to 
support the installation of additional wells at this time. 

Following this, a soil sampling program should be initiated in the vicinity of 2E-SS2 and 
2E-SS3 to define the extent of TPH contamination in the soil. 
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Table 4.2% 
ORGANIC COMPOUNDS IN GROUNDWATER AT SOTR 2E 

LINE SHACK 109 DISPOSAL AREA 
(Concentrations in p&l) 

_. 
Detection Limit * 2EMWL 2EMW2 

TPH 60 200 -- 

EDB 0.02 -- _- 

VohtIIe Organic Componnds: 

2EMW3 

210 

_- 

Notes 

EDB = Ethylene Dibromide 

Tf;” 
= Total Petroleum Hydrocarbons 
= Concentration below detection limit 

bCompound found in laboratory blank as well as in sample. Sample concentration was less than 10 times blank 
concentration. 

JEstimated value. Measured value is leas than the quantitative detection limit. 

WDCR414/154..51ll 
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Tabk 4-29 
ORGANIC COMPOUNDS IN SOIL AT SITE 2E 

LINE SHACK LO9 DISPOSAL AREA 
(Concentratiom in pgkg) 

Detection Limit . . . 2ESSl 2ESS2 2ESS3 2ESS4 

TPH 1,900-18,900a ~,400 513,000 242,000 NA 

EDB 0.2 _- -- -_ NA 

Volatile Oganic Compoads: 

Acetone 

Methylene chloride 

Toluene 

Notes 

10 llbj 21b 13b 14b 

10 24b 13b 61b 12Oe 

6 _- -- _- d 

NA = Not analyzed 
EDB = Ethylene Dibromide 

yjx 
= Total Petroleum Hydrocarbons 
= Concentration below detection limit 

aDetection limit range in soil for TPH samples particular to this site. 
bCompound found in laboratory blank as well as sample. Sample concentration is less than 10 times blank concentration. 
eCompound found in laboratory blank as well as sample. Sample concentration is greater than 10 times blank 
,concentration. 
JEstimatd value. Measured value is less than the quantitative detection limit. 

WDCR414/I54.51/2 
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SITE 6.-NAVAL EXCHANGE MAINTENANCE 
BUILDING OIL DISPOSAL AREA 

SITE HISTORY -. 

This site consists of a small area outside Building 518, which once was the Naval 
Exchange Maintenance Building (Figure 4-20). The IAS reported that over a ten-year 
period, approximately 15 gallons of waste oil were dumped each year onto a small strip 
of ground, about 25 feet long, outside the building (RGH, 1984). Due to the small 
volumes of waste involved, the site was not recommended for field investigation by the 
IAS. 

ENVIRONMENTAL SE’ITING 

The area flat, and is currently covered with a grass lawn. No soil borings have been 
drilled at this site, so little is known about the subsurface geology below the depth of 
surface soil sampling. The material in the top 12 inches of the soil horizon is a sandy 
silt. 

INTERIM RF’1 ACTIVITIES 

Field activities conducted at Site 6 during this investigation consisted of collecting three 
samples of near-surface soil from approximately 6 to 12 inches in depth (06~SSl 
through 06-SS3). The locations of the sampling points are shown in Figure 4-20. The 
soil samples were analyzed for concentrations of VOCs, TPH, and lead (Pb). 

INVESTIGATION RESULTS 

The analytical results of the soil samples are shown in Table 4-30. The chemical data 
indicate that all of the analyzed parameters are present in low levels. There are no 
federal standards for the analyzed parameters in soil. The State of Virginia, however, 
does have an action level for TPH in soil of 100 mg,Kg, which is well above the values 
detected at this site. 

RECOMMENDATIONS 

No further action is recommended at this site. Future RF1 activities at NAS Oceana 
should not include this site in the scope of work. 
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Table 430 
ORGANIC C,OMPOUNDS IN SOILS AT SITE 6 

NAVAL EXCHANGE MAINTENANCE BUILDING 
(Caacentrations in @kg) 

Analyte 06-SSl 06-SS2 06 ss3 

TPH 11,100 30,400 10,200 

hai b&W 42.5 35.9 32.4 

Volatile Organic Compounds: 

Acetone lgb 2ob 17b 
Methylene Chloride 77e 76’ 130e 

Notes: 
TPH = 
b 

Total petroleum hydrocarbons 
= Compound found in laboratory blank as well as sample; sample 

concentration is less than 10 times blank concentration 
e = Compound found in laboratory blank as well as sample; sample 

concentration is greater than 10 times blank concentration 

WDCR503/027.5 1 
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SITE 7--FIFTH GREEN LANDFILL 

SITE HISTORY 

This site is located near the present 14th green of the NAS Oceana golf course 
(Figure 4-21). According to the IAS, between 1954 and 1961 this landfill received both 
solid and liquid wastes which were burned and subsequently covered with soil. The site 
was covered and graded, and incorporated into the golf course in the early 1960s. The 
potential wastes disposed of at this site include asbestos, metal debris, solvents, oils, 
and pesticides and PCBs (RGH, 1984). 

ENVIRONMENTAL SE’ITING 

The former landfill site is now overgrown with a thick natural vegetative cover of 
mature trees and shrubs. The topography is generally flat except where a drainage 
ditch is incised along the northern edge of the former landfill. 

Information on the subsurface comes from several boreholes drilled for monitoring well 
installation at this site. The near-surface stratigraphy is typically comprised of the 
following sequence from the surface to approximately 55 feet below grade: 10 feet of 
sandy silt, 15 feet of clean sand, 15 feet of silty sand with shell fragments, 5 feet of 
sandy clay, and 5 feet of silty sand. The upper-most 25 feet correspond to Columbia 
Group sediments. Below that, the stratigraphy is consistent with the Yorktown 
Formation. The average depth to groundwater at this site ranges from approximately 
6 to 9 feet below grade. 

INTERIM RF1 ACTIVITIES 

Field activities conducted at Site 7 during this investigation included the installation and 
sampling of two shallow (07-MW4 and 07-MW5) and two deep monitoring wells (07- 
MW3D and 07-MW4D), the sampling of three other existing wells (07-MWl through 
07-MW3), and the sampling of surface water from two locations in the drainage ditch 
(07~SW1 and 07-SWZ). The locations of the sampling points are shown in Figure 4-21. 
The details of the monitoring wells at this site are summarized in Table 4-31. All water 
samples were analyzed for target compound list (TCL) organics and metals (see Table 
3-3), EDB, total organic carbon (TOC), total organic halogens (TOX), hexavalent 
chromium (Cr VI), chloride, sulfide and alkalinity. 

INVESTIGATION RESULTS 

The results of water-level measurements of all three wells made in August, 1990, are 
presented in Table 4-32. The water-level elevations from this table are contoured in 
Figure 4-22 to create a map of the water-table surface over this site. The data indicate 
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Table 4-31 
SITE 7, MONITORING WELL SUMMARY 

07-MW4 6i29PO 16.1 18 8-18 

07-MW4D 7/13m 16.2 55 45-55 

07-MW5 7lmO 17.8 17.5 7.5-17.5 

WDCR503KEi6.5 1 



oc-000 12-03.08-08/O l/9 1 

WDCR509/05 1.5 1 



oc-00012-03.08-08/01/91 

that the general direction of shallow, unconfined, groundwater flow is toward the north- 
west. The water-level data also indicate a significant upward gradient (0.026) between 
07-MW4 and 07-MW4D. These wells are adjacent to the perennially flowing drainage 
ditch; as a result, this upward gradient indicates that shallow groundwater flow locally 
discharges to the ditch. The water’level elevations in 07-MW3 and 07-MW3D do not 
support the occurrence of an upward hydraulic gradient in this portion of the site. 
However, the wells are located too far apart for the data to indicate the presence of a 
downward gradient. 

The results of organic analyses from both groundwater and surface water are presented 
in Table 4-33. The results of inorganic analyses for the same samples are presented in 
Table 4-34. The data from both this investigation and the 1986 study (CH2M HILL, 
1986) indicate that the concentrations of all of the analyzed parameters were either: (1) 
not detected, (2) below accurately quantifiable detection limits, (3) detected at levels 
not significantly different than the laboratory blank, or (4) detected at levels not high 
enough to support further investigation. 

Contaminants detected in groundwater at this site are compared against federal and 
state water quality standards in Table 4-35. Cadmium was detected in one well 
(07-MW3D, 4.7 &l) and mercury was detected in three wells (07-MW2, 0.08 pg/l; 
07-MW3D, 0.16 &l; and 07-MW5, 0.08 &l) at estimated concentrations which were 
below their respective MCLs. The MCL for cadmium is 10 pg/l and the proposed 
MCLG is 5 pgJl. Both the MCL and the proposed MCL for mercury are 2 &l. The 
Virginia groundwater standard for cadmium, however, is 0.04 pg/l and the state ground- 
water standard for mercury is 0.05 pgjl. All of the detected concentrations for both of 
these metals exceed this value. Furthermore, these values may have been exceeded in 
all monitoring wells at this site because the method detection limits followed by the 
laboratory for cadmium and mercury are 5 &l and 0.2 pg/l, respectively. With 
mercury there is no obvious trend in the dissolved concentration between upgradient 
and downgradient wells (i.e., 07-MW5 and 07-MW2 have the same concentration). 
This suggests that the concentrations of mercury are independent of the landfill and 
may be attributed to natural background conditions. With cadmium, it is not possible 
to differentiate between upgradient and downgradient wells with respect to the 
presence of this metal above state standards because of the detection limit. 

Zinc was detected in five wells at this site at concentrations that exceed the Virginia 
groundwater standard of 50 &l (07-MWl, 53.1 pg/l; 07-MW3D, 115 pg’l; 07-MW4, 
52 &l; 07-MW4D, 50.6 &l; and 07-MW5, 56.5 &l). All of these zinc concentrations, 
however, were below the national secondary drinking water standard of 5,000 &l set 
under the federal Safe Drinking Water Act. There is no obvious trend in zinc concen- 
trations between upgradient and downgradient wells, which suggests that the concentra- 
tions are independent of the landfill and may be attributed to natural background 
conditions. 
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Tmbk 4-33 
ORGANIC COMPOUNDS IN GROUNDWATRR AND SURFACE WATER AT SITE 7 

In #&al) 

Grorndw~kr sukfue W&r 

Ikkcllm 
umll 07-MWI 07.Mw2 07-MWI 07”MW3D 07.Mw4 ltLMW4D 07Mws M-SW1 M-SW2 

cren, 
MS II/w SN a/90 amI s/M II/m u90 w90 mo al90 s/64 wo m6 w90 

EDR 0.02 . . . . ._ -_ __ __ __ __ __ . . ._ -. . . 

PdklddPCR# __ _- __ _. __ _. ._ _. . . _. . . i. 

vomlk orpnk compowa: vomlk orpnk compowa: 

Acelone ACClonC 5 5 __ __ 6b’j 6b’j __ __ __ __ 6b4! 6b4! $4 $4 __ __ &i &i 8’4 8’4 $J $J &i &i ski ski . . . . 8hi 8hi 

Mclhykw c!hknide Mclhykw c!hknide 5 5 __ __ 6b 6b _- _- 4bJ 4bJ 6b 6b __ __ 6’ 6’ sb sb Sb Sb 7b 7b 5b 5b __ __ 8b 8b ._ ._ 

Chknulcxm Chknulcxm 5 5 _- _- __ __ ._ ._ __ __ __ __ __ __ ._ ._ __ __ _. _. ?j ?j _- _- 7.1 7.1 . . . . ._ ._ 

0lKmlodichtommclhslK 0lKmlodichtommclhslK 5 5 __ __ __ __ . . . . . . . . __ __ ._ ._ _. _. _. _. __ __ ._ ._ 1.4 1.4 7 ._ ._ 

TOW Drgmnk H-m Told Drpnk Ii&pm 10 10 NA NA NA NA NA NA __ __ NA NA NA NA 10 10 __ __ . . . . 60 60 NA NA . . . . NA 

bir (2.Ethyibcxyl) 
phlhakte 

10 __ zi $ __ __ 4 _- __ __ 9i 

I 

__ . . . . . . 

8&i 

A8 mmpound~ nd lirlcd wcrc belw dclccticm limib in all umpk4. 
EDB = Etbyknc dibromide 
NA = NOI mdyml 
b - Campound found in laboratory blank u well as sample; umpk cnncentnlbm is km lhan 10 lima blank mnantration 
I - l3titimskd value; mensurrd value was kss Uaan wuntely qtmnlilalive deteclion limit 
(--) Canccntralion MC+ deteclion limil 
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INORGANIC COMPOUNDS IN GROUNDWATER AND SURFACE WATER AT SITE 7 

(conamlnlbr In&i) 

Siher 

Aluminum 

Alkalinity aa C&O3 

Ancnic 

BarbJm 

fkryllium 

Calcium 

Pageld 

Cmuodw~kr Surface Wakr (Usa) 

e7.Mwl 07-Mwt 07-Mw3 WI-MW3D (II-Mw4 07MW4D 07-Mws 07JWI 07.SW2 
D&clkn 

IJJDII SW w9o yu wo um St86 Iwo wo MO w!Jo #/m ,._ 

DmpUuk 

IO 1.2 CO.6 <0.6 74.1 J 317 

280 NA 48.6 J NA 83.8 3 72.3 J NA 99.1 J WI4 211 99.8 J lO9J 14,000 16,tMO 

loo0 NA 32,ooO NA 182,000 178,000 NA 4,wO 210,000 30,080 257,000 14,000 

10 4 C5 4 2.6 J 33.8 J 41.1 J 

200 NA NA 124 126 NA 30.0 J 45.8 J 30.9 J 60.0 J 

5 <3 <3 <3 

5008 NA 9,840 NA 56,000 sq3oo NA 7,770 57,3wl 8590 79,700 6X.0 8340 13,100 
I I I 

- -. 



Tabk 4-34 
INORGANIC COMPGUNGS IN GROUNDWATER AND SURFACE WATER AT SITE 7 

(Coac+almlkm h #@I) 

P*2d2 

Gmwduakr 6.d.c.e Wakr (.,%) 

07Mwl 07.&2 (n-MW3 6%hlW3D 67~MW4 III-MWID 07Mws 67-SWI M-SW2 
Ikkclh 

IJdl Lvn w90 sns wm a@0 5/16 llm wo am s/90 yso ‘- 

hpl*r(c 

Sodium Moo NA 11,xlo NA UWJ 12,saO NA 10,700 =.a 10,600 26,700 14,100 6840 7500 

Niikcl 40 <SO <50 9.0 J <50 31.7 J 

Led 3 c2 <2 <2 23J 1.9J 

Anlimony 60 -30 d8-J <Xl 

Scknium 5 <4 <4 c4 

Sulble ml0 NA 43pxl NA 16,000 16,760 NA a- 4wJ 3z$lo 48,200 2Kmoo 27.500 

llullium 10 40 40 40 ; 

Vanadium 150 NA NA 3.5 J 3.8 J NA 

zinc 20 70 53.1 90 31.0 46.6 80 45.3 115 52.0 50.6 56.5 64.5 238 

J - Estimakd vrluc. Mca8urcd mncenlralion is Ien than acairatcly q~nlilbliVC dekclion limil. 
NA = NoI AnalymJ 
(-) Chcenlnlion below detection limil 



Table 4-35 
CONTAMINANTS DETECTED AT SITE 7 COMPARED AGAINST 

POTENTIALLY APPLICABLE FEDERAL AND STATE STANDARDS 
AUGUST 1990 

(concentrations in pg/l) 

Vhginia 
Location Concentration PrOpsed Groundwater 

Chemical Detected t&V MCL MCLG MCLG Standard 

Cadmium 07-MW3D 4.7 J 10 5 0.4 

Mercury 07-MW2 0.08 J 
07-M W3D 0.16 J 2 2 0.05 
07-MWS 0.08 J 

Zinc 07-MWl 53.1 
07-MW3D 115 , 

07-M W4 52 50 
07-MW4D 50.6 
07-MW5 56.5 

Notes: 
MCL = Safe Drinking Water Act. Maximum Contaminant Level. Maximum permissible level of a contaminant in water which is delivered to any user 

of a public water system. Standards current as of April 1990. 
MCLG = Safe Drinking Water Act. Maximum Contaminant Level Goal. A non enforceable concentration of a drinking water contaminant that is 

protective of adverse human health effects and allows an adequate margin of safety. Standards current as of April 1990. 
Virginia groundwater standards: Virginia Code, Section 62.1~44.15(3). 
(-) = Concentration below detection limit. 

jfitimated value. Measured value was less than accurately quantitative detection limit. 

WDCR5031’0S7.5 1 
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RECOMMENDATIONS 

The chemical data from both ‘groundwater and surface water sampling at this site 
suggest that past waste disposal at. this landfill has not resulted in hazardous contami- 
nants entering the groundwater at least since 1986. As a result, this site should not be 
included within the scope of work of future RF1 activities at Oceana. In addition, both 
the Solid Waste and the Super-fund Divisions of the Virginia Department of Waste 
Management have stated that they would not anticipate requesting further action at a 
site such as this one as long as the U.S. Environmental Protection Agency (EPA) is 
informed of the current conditions (Green, 1991; Modena, 1991). Meetings of the 
Technical Review Committee should be a suitable means of notifying the EPA. 

However, in the.absence of official concurrence by the EPA that no further action is 
warranted at this site, CH2M HILL recommends that the Navy continue to collect 
samples from each of the existing monitoring points annually for the next 2 years. 
Future monitoring would not need to include additional sampling points beyond those 
already established. If the results from each of the two sampling rounds indicate that 
the concentrations of detected chemicals have not increased significantly above the 
current data, then the sampling program should be terminated. The concentration that 
represents a significant increase should be determined for each constituent indepen- 
dently. If there is a significant increase in concentration of any analyzed constituent, 
then the continuation of the sampling program should be evaluated. 

The Tidewater office of the State Water Control Board has stated that they do not 
have to be notified of the concentrations of dissolved metals that exceed Virginia 
groundwater standards because the Department of Waste Management is the State 
agency with authority at a site such as this (Siduyla, 1991). 

SITE S-NORTH STATION LANDFILL 

SITE HISTORY 

This landfill is located near the old North Station airfield in the northeast comer of the 
base (Figure 4-23). According to the IAS, wastes from the North Station area and 
various construction activities were disposed of at this 4-acre site from 1951 to 1954 
(RGH, 1984). The wastes are thought to include solvents, metals, asbestos, pesticides, 
PCBs, and hospital wastes. 

ENVIRONMENTAL SETTING 

The site is in an undeveloped portion of the base which is leased to a farmer for 
growing crops. There is no evidence of past waste disposal. There is a large 
depression or ditch which is overgrown with vegetation adjacent to the site. Surface 
water most likely collects in this depression during storms. 

4-82 
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Based on the soil borings drilled for monitoring well installation during a previous 
investigation (CH2M HILL, 1986), the shallow subsurface stratigraphy generally con- 
sists of two units: a top layer of silty, clayey sand, underlain by a layer of medium to 
coarse sand with gravel. Locally, the depth to groundwater in August, 1990, is 
approximately 9 feet below grade.*.. 

INTERIM RF1 ACTMTIES 

Field activities conducted at Site 8 during this investigation consisted of measuring 
water levels and collecting groundwater sample from the three existing monitoring wells 
shown in Figure 4-23. The monitoring well details are summarized in Table 4-36. The 
groundwater samples were analyzed for TCL organics and metals, EDB, TOX, TOC, 
Cr VI, chloride, sulfide and alkalinity. 

. 

Table 4-36 
SITE 8 MONITORING WELL SUMMARY 

Well Date 
Number Installed 

OS-MWl 4m36 

OS-MW2 4/7/86 

08-MW3 4/4/86 

INVESTIGATION RESULTS 

Ground 
Elevation 

(feet above MSL) 

24.9 

25.1 

23.9 

Total Depth 
(f=t) 

20 

18 

20 

Screened 
Interval 

(feet below 
ground surface) 

10-20 

8-18 

10-20 

The results of water-level measurements of all three wells made in August, 1990, are 
presented in Table 4-37. The water-level elevations from this table are contoured in 
Figure 4-24 to create a map of the water-table surface over this site. The data indicate 
that the principal direction of shallow, unconfined, groundwater flow at this site is 
generally toward the northwest. 

Table 4-37 
SITE 8 WATER-LEVEL DATA 

AUGUST, 1990 

Well 

08-MWl 

08-MW2 

08-MW3 

Depth to Water Water-Level Elevations 
(Feet Below Survey Datum) (Feet Above Mean Sea Level) 

9.07 17.80 

9.33 17.68 

8.93 17.28 
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The organic chemical data obtained from the three wells at this site are presented in 
Table 4-38. The inorganic data are presented in Table 4-39. The analytical data from 
both tables do not indicate the presence of contamination in the groundwater, and 
although the two investigations at this site were conducted 4 years apart, the results are 
consistent between the two sampling events. It is important to note that the dissolved 
concentrations of zinc in all three wells exceed the Virginia groundwater standard of 50 
pg./l. However, all of these zinc concentrations are well below the national secondary 
drinking water standard of 5,000 pg/‘l set under the federal Safe Drinking Water Act. 
There is no obvious trend in zinc concentrations between upgradient and downgradient 
wells, which suggests that the concentrations are independent of the landfill and may be 
attributed to natural background conditions. 

RECOMMENDATIONS 

The chemical data ffrom this site suggest that past waste disposal at this landfill has not 
resulted in hazardous contaminants entering the groundwater at least since 1986. As a 
result, this site should not be included within the scope of work of future RF1 activities 
at Oceana. In addition, both the Solid Waste and the Super-fund Divisions of the 
Virginia Department of Waste Management have stated that they would not anticipate 
requesting further action at a site such as this one as long as the U.S. Environmental 
Protection Agency (EPA) is informed of the current conditions (Green, 1991; Modena, 
1991). Meetings of the Technical Review Committee should be a suitable means of 
notifying the EPA. 

However, in the absence of official concurrence by the EPA that no further action is 
warranted at this site, CH2M HILL recommends that the Navy continue to collect 
samples from each of the existing monitoring points annually for the next 2 years. 
Future monitoring would not need to include additional sampling points beyond those 
already established. If the results from each of the two sampling rounds indicate that 
the concentrations of detected chemicals have not increased significantly above the 
current data, then the sampling program should be terminated. The concentration that 
represents a significant increase should be determined for each constituent indepen- 
dently. If there is a significant increase in concentration of any analyzed constituent, 
then the continuation of the sampling program should be evaluated. 

The Tidewater office of the State Water Control Board has stated that they do not 
have to be notified of the concentrations of dissolved metals that exceed Virginia 
groundwater standards because the Department of Waste Management is the State 
agency with authority at a site such as this (Siduyla, 1991). 

4-86 



Table 4-38 
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 8, NORTH STATION IANDFILL 

(Conccnlrations in &I) 

Analylt 

EDB 0.02 __ -- -- -- -- __ 

Add, BadNeulral Ex1ractable Organics: 

bis (2-Ethylhexyl) pthalate 

Volallle Organic Compounds: 

I 10 I 
-- 

I 
$‘J 

I 
__ 

I 
ghi 

I 
-- I lob 

Acetone 10 
Methylene Chloride 5 
Toluene 5 

_- 7’4 
_- gb 
-- -- 

_- 18b __ lob 
-- 7b _- 1o.b 
__ -- -_ JJ 

Total Organic Carbon (TOC) W@-J NA 83’3 NA 22,300 NA * ‘49,700 

Told Organic Halogens as Cl (TOX) 10 NA -- NA 20 NA 20 

p = Compound found in la’boratoty blank as well as sample; sample concentration is leas than 10 times blank concentration 
J = Estimated value; measured value was less than quantitative detection limit 
NA = Not analyzed 
(--) Concentration below detection limit 

WDCROl/W8.51 
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Table 4-39 
INORGANIC COMPOUNDS IN GROUNDWATER AT SITE 8 

(Concenlralions in &I) 

Pagc2ol2 

OILMwl oa-Mw2 0%MW3 

ANALVTE s/es 8/m s/ss two 5196 am 

Lead c2 <3 <2 4 <2 <3 

Antimony <20 40 do <60 <20 <60 

Selenium <4 <5 <4 <5 c4 <5 

Sulfate NA 19,600 NA 18,900 NA 25,100 

Thallium <so <lo c50 <lo <50 <lo 

Vanadium NA <50 NA c50 NA ’ 250 

Zinc <20 59 60 82 30 83 

Nob: 
<5 = Value is less than given detection limit 
NA = not analyzed 

WDCROUO59.51 
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&TE ll--FIRE FIGHTING TRAINING AREA 

SITE HISTORY 

Site 11 constitutes the old fire fighting training ring and its immediate surroundings. It 
is located on the west side of the base at the intersection of two abandoned runways 
(Figure 4-25). The IAS reported that the ring was constructed in the early 196Os, and 
up until the mid-1970s fire fighters were trained by extinguishing 7,500 gallons per year 
of various flammable liquids which included wastes such as paints, thinners, naphtha, 
and trichlorotrifluoroethane. In the mid-1970s an earthen berm was constructed, and 
the volume of liquid wastes burned increased to approximately 50,000 gallons annually 
(RGH, 1984). In recent years, this practice has been stopped, a new tire pit has been 
constructed adjacent to the old one, and jet fuel is burned to train personnel. 

ENVIRONMENTAL SETTING 

The old fire ring is situated directly on abandoned concrete runways. As a result, the 
site is very flat, with the exception of the 2-foot high earthen berm which outlines the 
ring. The site is covered with weathered concrete except just east of the fire ring. 
There, the ground has a grass cover, and it is slightly lower than the ring. The grass 
area, consequently, appears to collect surface’ runoff from the immediate area, including 
the fire ring. 

INTERIM RF1 ACTIVITIES 

Field activities conducted at Site 11 during this investigation consisted of installing and 
sampling one monitoring well (ll-MWl), and collecting four samples of near-surface 
soil (i.e.., from approximately 12 to 18 inches below grade (ll-SSl through ll-SS4). 
The locations of all sampling points are shown in Figure 4-25. The monitoring well 
details are summarized in Table 4-40. The groundwater sample was analyzed for VOC, 
BN, TPH, and Pb. The soil samples were analyzed for these same parameters as well 
as ignitability. 

Table 4-40 
SITE 11 MONITORING WELL SUMMARY 

Well Date 
Number Installed 

1 l-MWl 6Brn 

Gkund Eleva- 
tion 

(feet above MSL) 

17.1 

Total Depth 
(feet) 

18 

Screened 
Interval 

(feeA below 
ground surface) 

8-18 
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_~ INVESTIGk’IdN RESULTS 

Water-level information obtained from ll-MWl is summarized in Table 4-41. When 
combined with the water-level data from Site 1 (Table 4-2), the groundwater elevation 
in ll-MWl indicates that it is an upgradient well relative to the old fire training ring. 
In other words, in August, 1990, the principal direction of shallow groundwater flow at 
this site was generally to the west. 

Table 4-41 
SITE 11 WATER-LEVEL DATA 

AUGUST, 1990 

Well 

ll-MWl 

Depth to Water Water-Level Elevations 
(Feei Below Survey Datum) (Feet Above Mean Sea Level) 

8.43 10.82 

The chemical data obtained from ll-MWl is presented in’ Table 4-42, and the soil 
analytical data are presented in Table 4-43. These results indicate that the parameters 
analyzed for in groundwater were either not detected at a significant level (e.g., TPH) 
or were not detected at levels significantly different than the laboratory blank. The 
same result occurred for the soil analytical data, with the exception of TPH in ll-SS4. 
The concentration of TPH in that sample (289 mg/kg) exceeds the Virginia standard 
for TPH in soil by more than two times. 

RECOMMENDATIONS 

Although ll-MWl is apparently upgradient, it is close enough to the fire ring to justify 
resampling of the well to verify that groundwater is not contaminated at that location. 
A soil sampling program in the immediate vicinity of ll-SS4 is recommended to define 
the extent of TPH contamination in the soil. 

WDCR509/038.5 1 
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Pb 

Table 442 
ORGANIC COMPOUNDS IN GROUNDWATER AT SITE 11 

(conccntrauona in &I) 

Parameler Detection Lldt ll-MWl 

3 

TPH 

Base Neotral Extraciabk Organlcs: 

bis (2ethylhexyl) phthalate 

VoIaUk Organic Compounds: 

Acetone 

Methylene Chloride 

t 
-) Concentration below detection limit 
Compound found in laboratory blank as well as sample. Sample concentration is less than 10 times blank 

,concentration. 
JEsthated value. Measured value is less than the accurately quantitative detection limit. 

wDCR414/l57.51 



oc-00012-03.08-08/01/9l 

Table 443 
ORGANIC COMPOUNDS IN SOIL AT SITE 11 

(Conccntrattom in fig/kg) 

Base NaUral Extnwtable Organksi 

bia (Z-ethylhexyl) 
phthalate 640 31oj lloi 94 $4 

Volatik Oqpnk Compounds: 

Acetone Ub 17b 649 2& lgb 

Methylene Chloride 57e 45e 76e 6Se 27b 

bCompound found in laboratory blank as well as in sample. 
eCompound found in laboratory blank as well as in sample. 

Sample concentration is less than 10 times blank concentration. 
Sample concentration is greater than 10 times blank 

.cnncentration. 
JEstimated value. Measured value is less than the accurately quantitative detection limit. 
NI = Non-ignitable 

WDCR414il58.51 
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Appendix A 

SOIL BORING LOGS 
FOR WELLS INSTALLED DURING THE INTERIM RFI 
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1a--1a-a1 IPROJECT NUMBER:WDC 20366.H0.03 I BORING NO.: Ol-MWC SHEET I 1 OF 1 I 
--111aa11 I I I 

CH2M HILL I I 
.a11a1111 I SOIL BoRsnG LOG I 

I I 
IPROJECT: LANTDIV-ocEANA LOCATIOH:SITE 1, NORTH OF Ol-MWS I 
IELEVATION:16.9 DRILLING CONTRACTOR: ATEC I 

IDRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: START : 6/27/90 FINISH: 6/27/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COWtENTS 1 

I .I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

1 BELOW IINTERVALI AND IR I I CONTENT, RELATIVE DENSITY OR 18 01 DRILLING RATE, DRILLING I 

ISURFACE l 1 NUMBER I E I 6"-6"-6.1 CONSISTENCY, SOIL STRUCTURE, IO 01 FLUID LOSSa TEST AND I 

I I I IC I 04) I MINERALOGY, USCS GROUP SYMBOL IL l INSTRUMENTATION I 

I I-l-I-I I I-I z I 

I I I I I I O-16”: SILTY SAND, grayish brown (SYR 3/2),1 I I 

I --I o-2 I Sl I 16 I 6-6-7 I soft, dry, locally clayey, contains metal I I --I 

I I I I I I #harda I I I 

I --I I I I I I I --I 

I I I I I I I I I 

I --I I I I I I I -- 

I I 3.5-5 I s2 1 13 I 3-3-8 I O-4": CLAY, It. olive gray (5 X S/2), moiatl I I 

I --I I I 1 I soft; 4-13”: SANDY SILT w/ abun. clay, It. 1 I -- I 

I I I I I I 011~0 gray (5 Y 5/2), moist, soft I I I 

I 5 --I I I I I I I --I 

I I I I I I I I I 

I --I I I I I I I --I 

I I I I I I I I I 

I --I I I I I l---l -- I 

I I I I I I I IWater table at 7.5 ft I 

I --I I I I I I I -- 

I I 8.5-10 i S3 1 15 I 16-14-141 O-2,: SAND, f. to c., light gray (N7), dry I IWater hao hydrocarbon odor l 

I --I I I I I v. loorer 2-15”: same but weti both are I /during drilling at 7.5 ft --I 

I I I I I I beach sands I I i 

I 10 --I I II I I I -- 

I I I I I I I I I 

I --I I I I I I I -- 

I I I I I I I I I 

I -- I I I I I I -- I 

I I I I I I I I I 

I --I I I I I I I --I 

I 113.5-15 I s4 1 23 I 15-20-241 O-23”: SAND, wet, same as S3 I IHNU - lo-15 ppm in borehole I 

I --I I I I I I IExplo nondetect -- I 

I I I I I I I I I 

1 15 --I I I I I I I -- 

I I I I I I I IAuger bit cornea up v/ piece I 

I --I I I I I I iof old cable from 18 ft --I 

I 116.5-18 I S5 I 24 I 9-5-2 1 O-24.: SANO, f. fo'c., same aa ~3 I I I 

I --I I II I I I WELL SWY --I 

I I I I I I I I I 

I --I I II I I IFINAL DEPTH - 18' 6" --I 

I I I I I I I ISCREEN - a' TO 188 I 

I --I I I I I I ISAND - 6’ 6” TO 18' 6” --I 

I I I II I I IBENTONITE - 5' TO 6' 6" I 

I 20 '--I I I ! I 1 IGROUT - 0' TO 5’ --I 

I 1-I -I- I I-1 I 

sBLsyM 06/14/88 



-11111-1- IPROJECT NUMBER:= 20368.X0.03 I BORING NO.: Ol-Mu5 SWEET: 1 OF 1 I 
-1.11-1-1 I I I 

CHZM HILL I I 
-1-1-1-11 I Bo~BoRnlcLoc I 

I I 
i PROJECT: LANTDIV-OCEANA LOCATI6i:SITE 1, SOUTW OF Ol-MW~ I 
IELEVATION:16.7 DRILLING CONTRACTOR: ATEC I 
IDRILLING METHOD MD EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 1/I-INCH HSA I 
IWATER LEVEL AND DATE: START : 6/27/90 FINISH: 6/27/90 LOGGER: STEVEN BROUN I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COlaaNTS I 

I I I PEN. 1 IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE II’! Ll DEPTH OF CASING, I 
I BELOW IINTERVALI AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING iUTE, DRILLING I 

ISURFACE I I NUMBER I E I 6”-6”-6’1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 
1 I I IC I (N1 I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I 

I 5 

I 

I l 

I 

I 

I 

I 10 

I 

I 

I 

I 

I 15 

I 

I 

I 

I 

I 

I 

I 

I 20 

I I 

--I o-2 I Sl 

I I 

--I I 

I I 

-I I 

I 3.5-5 I s2 

-9 1 I 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I 8.5-10 I S3 

--I I 

I I 

--I I 

I I 

-- I 

I I 

--I I 

I I 
-- I I 

113.5-15 I s4 

-9 I 

I I 

--I I 

I 15-18 1 N/A 

--I I 

I I 

--I I 

I I 
-- I I 

I I 
-- I I 

I I 

--I I 

II I dry, loose, hydrocarbon o&r 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

1 15 l 14-12-151 O-15": SAND, vf. to med., It. gray (N?), 

I I l wet, v.loose, hydrocarbon odor 

I I I 

II I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 23 I 13-17-201 O-23": SAND, same as S3 

I I I 

I I I 

I I I 

I I I Logged cuttings: SAND, same as S3, hydro- 

II I carbon odor 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I _ I 

I I I 

I I I I 

1 19 I 4-4-5-4 I O-19": CLAYEY SILT, grayish brown (5 YR I 

I I I S/2), dry, hard I 

I I I I 

I I I I 

I I I I 

1 12 1 3-Z-10 l O-6”: SANDY CLAY, med. gray (NS), moist, I 

I I 1 soft; 6-11": SILTY SAND, med. Lt. gray (N6) I 

I I ) moist, soft; 11-12”: SAND, It. gray (Nf), l 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

IWater table at 8.5 ft 

I 

Icuttings have oily sheen 

I 

I 

IAuger head brings up piece 

lof cable 

I 

I WELL SlJwARY 

I 

IFINAL DEPTH - 18' 6' 

ISCREEN - 7'10* TO 1'1'10. 

ISAND - 5'8" TO 18'6" 

IBENTONITE 3'10" TO 5'8' 

IGROUT - 0' TO 3'10" 

I 

--I 

I 
-- I 

I - 

-I 

I 

--I 

I 
-- 

I 

-I 

I 
-9 I 

I 
-- 

I 

--I 

I 
-- I 

I 
-- 

I 
-- 

I 

--I 

I 
-- 

I 

-- 

I 
-- I 

I 

--I 

I 

--I 

I 

--I 

I 

-- I 

I I-1-I-I I I-1 I 

. SSLSYM 06/14/88 



99-9-9-99 [PROJECT NUKBER:WDC 20368.H0.03 I BORING NO.: 2B-HWl SHEET: 1 OF 1 I 

911-119-1 I I I 

CH2M HILL 1 I 
1991919119 I ~LLWRxmLoG I 

I I 

PROJECT: LANTDIV-OCEANA LOCATIii+:SITE 28, WELL IN WOODS, CLOSEST TO PARKING LOT I 

,iLEVATION: 18.7 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

IDRILLING METHOD AND EQUIPMENT: MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: START : 6/27/90 FINISH: 8/l/90 LOGGER: DOUG BITTERMAN I 

I I 

I I DEPTH I STD. 1 SOIL DESCRIPTION IB I COUMENTS I 

I I 
, I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE It4 Ll DEPTH OF CASING, I 

I BELaW 1 INTERVALI AND IR I I CONTENT, RELATIVE DWSITY OR IB 01 DRILLING RATE, DRILLING I 

ISURFACE I ( NUMBER / E I 6.-6"-6'1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AN0 I 

I I I I c. I IN) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I 1-l-I-I I I-1 I 

I ( o-2 I Sl 1 1 I 4-10-10-l O-l": SANDY SILT, sand is V. fine, grayish I INOTE: WELL DRILLED AND IN- I 

I -I I I I 8 1 brown (5 YR 3/Z), dry, v.loose,(ML) I ISTALLED 6/27/90 WAS ABAN- --I 

I I I I (181 I I IDONED AND REDRILLED WITHOUT I 

I 
-- I 

I I 

I --I 

I I 

I -I 4-6 

I I 

I 5 --I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I --I 9-11 

I I 

I 10 --I 

I I 

I --I 

I 

I --I 

I I 

I --I 

I I 

I --114-16 

I I 

I 15 --I 

I I 

I --I 

I I 

I I I I I ISAMPLING ON 8/l/90 

I I I I I I 

I I I I I IFINAL WELL INSTALLATION 

1 I I I I IIS DESCRIBED BELOW 

I 92 ) 18 I 6-10-10-I 0-8-r SANDY SILT with soao clay, dark I I 

I I I 9 1 yellowish brown (10 YR 4/2), dry, with somel--I 

I I I (19) { organic matterI E-14": SAND, rand is fine, I I 

I I I 1 pale yellowish brown (10 YR 6/Z), wet; I I 

I I I I 14-24”: SAND, same as E-14. interval but ltl I 

‘I I I 1 bluish gray (5 B 711) I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

I s3 1 20 1 5-5-E-101 O-20": SAND, sand is fine, med. gtay to I I 

I 1 I (18) I med. dk. gray (N4 to NS), wet I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I l---l 

I I I I I I 

1 s4 1 18 1 l-2-2 I O-6": SAND WITH SILT, sand is fine, medium I I 

I I I (41 I gray to mad. dk. gray (N4 to N5), wets I I 

I I I I 6-18”: SILTY CLAY WITH SAND, sand is very I I WELL SUMMARY 

I I I I fine, med. gray to med. dk. gray (N4 to N5)l I (8/l/90) 

I I I 1 wet I I 

I I I I I IFINAL DEPTH i 14' 

--I 

I 

--I 

I 

--I 

I 

-I 

I 

--I 

I 

-I 

I 

--I 

I 

-- 

I 

-I 

I 

--I 

I 

--I 

I 

--I 

I 

-- 

I 
-- 

I 

--I 

I 

I -- I I 

I I I I 

I --I I I 

I I I I 

I --I I I 

I I I I 

I 20 --I I I 

I I I -- 

l I I ISCREEN - 9’ TO 14’ --I 

I I I ISAND- 5' TO 14' I 

I I I IBENTONITE - 3’6” TO 5’ --I 

I I I IGROUT - 0' TO 3.5' I 

I I I I --I 

I I I I I 

I I I I -- I 

.- I I-1 I 

SBLSYM 06/14/8B 



OC-00012-03.08-08/01/91 

~~0000000 IPROJECT NUMBER:WlX 20368.80.03 I BORING NO.: ZB-MWB SHEET: 1 OF 1 I 
-~o~ooo*o I I I 

CHZM HILL I I 
100000000 1 SGILSGRINGLOG I 

I I 
I PROJECT: LlwTD IV-OCEANA LOCATIONiSITE 28, IN WOODS I 
IELEVATION: 18.0 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

IDRILLING baTRoD AND Ecwmwc: MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
IWATER LEVEL MD DATE: START : 6/27/90 FINISH: 6/27/90 LOGGER: DOUG BITTERMAN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION 1s I coEaENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST l SOIL NAME, COLOR, tiOISTURE IX Ll DEPTH OF CASING, I 

I BELOW IINTERVALI AND IR I I CONTWT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING 1 

ISURFACE I ( NUMBER I E l 6’-6”-6.1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSSe TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I I I I I I I I 

I ---I o-2 I Sl 1 0 I 7-S-4-2 I NO RECOVERY II -- I 

I I I I I (6) I I I I 

I -I I I I I I I --I 

I I I I I I I I I 

1 --t I I I I I I --I 

I I I I I I 1 I I 

I --I 4-6 I S2 1 2 I 3-2-3-2 I O-2”: SANDY CWY, sand is very fine, light I 1 -- 

I I I I I (5) I olive gray (5 Y 6/l), moist I I I 

I 5 --I 1 I I I I I -- 

I I I I I I I I I 

I --I I I I I I I -- 

I I I I I I I I I 

I --I I I I I I I --I 

I ‘I I I I I I I I 

I -I I I I I I I --I 

I I I I I I I I I 

I --I 9-11 I 53 IO1 1-0-l I NO RECOVERY I---lWetnars observed on outside--l 

I 

I 10 

I 

I I I I (1) I I lof split spoon 

-I I I I I I IFirst blow drove split 

I I I I I I lspoon 12 inches 

--I 11-13 I 54 I 24 I l-t-l I O-24.: SILTY SAND WITH CLAY, sand Is fine, I I 

I I I I (3) I medium dark gray (N4), wet I I 

--I I I I I I I 

I I I I I I I 

--I I I I I I I 

I I I I I I I 

--I 14-16 I SS 1 24 I l-2-2-5 I O-18”: SAND WITH SILT, sand is med.-grainedl I 

I 15 

I 
I 

I 

I 

I 

I 

I 

I 

I 20 

I I I I (7) I trace clay, med. dk. gray (N41, grades to II 

--I I I I I fine silty sand w/ clay near bottom of I I 

I I I I I interval; 18-24": SAND WITH SILT, sand is I I 

-I I I I I med. to coarse, med. dk. gray (N4), wet I I WELL SUWARY 

I I I I I I I 

--I I I I I l IFINAL DEPTH - 22'6" 

I I I I I I ISCREEN - 10’ TO 20’ 

--I I I I I I ISAND - 7’ TO 20' 

I I I I I I IBENTONITE - 5' TO lp 

-I 19-21 I 56 I - 1 ll-ZO- I SAND WITH SILT, sand is medium, med. dark 1 IGROUT - 0' TO 5' 

I I I I 20-7 I gray (*!4), wet, trace shell fragments I I 

--I I I I (2-J) I I I 

I 
-- I 

I 

--I 

I 

-- I 

I 

--I 

I 

-- I 

I 

--I 

I 

--I 

I 

--I 

I 
-- 

I 
-- 

I 

we.1 

I 

SBLSYM 06/14/88 



oc-00012-03.08~08/01/W . 

000000000 IPROJECT NUMBER:WDC 20368.H0.03 I BORING NO.: 2B-MW9 SXEET: 1 OF 1 I 
000000000 I I I 

CHZH HILL I I 
000000000 I BoxLnoamGLoG I 

I I 

I PROJECT : LANTD1v-0cEANA LOCATION:SITE- 28, IN FIELD I 

IELEVATION: 20.5 DRILLING CONTRACTOR: ATEC I 

IDRILLING METHOD AND EOUIPKENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: START I 6/29/90 FINISH: 6/29/90 LOGGER; STEVEN BROWN I 

I I 

I I DEPTH I STD. 1 SOIL DESCRIPTION IS I C-B I 

I I I PEN. 1 IY I I 

I DEPTH, I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW I INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING I 

[SURFACE I I NUMEER I E I 6"-6"-6.1 CONSISTENCY, SOIL STRUCTURE, IO Cl FLUID MSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL ( INSTRLMZNTATION I 

I I -1-I-I I I-1 I 

I 

I 

I 

I 

I 10 

I 

I 

I 15 

I 

I 

I 

I 20 

I I 

--I o-2 I 

1 I 

--I I 

I I 

--I I 

I 3.5-5 I 

--I I 

I I 

-I I 

I I 

--I I 

I I 

--I I 

I I 

-I I 

I 8.5-10 I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

-- I I 

I I 

--I I 

113.5-1s l 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I I 

117.5-19 I 

--I I 

I I 

--I I 

I I 

--I I 

I I I I 

Sl I 19 I 3-6-10- I O-19": SANDY SILT, brownish gray (5 YR 4/l)! 

I I 10 I dry, very stiff I 

I I I I 

I I I I 
I I I I 

s2 I 18 I 7-11-15 I O-9": SANDY SILT, same a8 Sli 9-ll": lt. I 

I I I gray (N71, dry, loosor 11-18”: SAND, dc. I 

II I yellowish orange (10 YR 6/6), dry, loose I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

53 I 18 I 7-7-2 1 O-18”: SAND, light gray (N7), wet, 1008~~ I 

I I 1 runny over entire interval I 

I I I I 

I I I I 

I I I I 

I I I I 

I l I I 

I I I I 

I I I I 

I I I I 

s4 I 21 I 2-2-l 1 O-14": SANDY SILT,.v. fine, dark greenish I 

I I 1 gray (5 GY 4/l], wet, very loose; 14-21": I 

I I I SILTY SAND, dark greenish gray (5 GY 4/l), I 

I I 1 wet, loose I 

I I I I 

I I I I 

I I I I 

I I I I 

S5 I 13 I 3-6-14 I O-6”: SILTY SAND, same as 14-17" of 54, I 

I I I 6-13”: SAND, med. gray (NS), wet, loose I 

I I I I 

I I I I 

I I I I 

I I I I 

I I 

I --I 

I I 

I -- 

I I , 

I es I 

I I 

I -- 

I I 

I -- I 

I I 

I --I 

I I 

I -- 

I I 

IWater table at approx. 8 ft--I 

I I 

I --I 

I I 

I -- 

I I 

I --I 

I I 

I -I 

I I 

I --I 

I I 

I -- I 

I I 

I --I 

I WELL SUMMARY I 

I --I 

IFINAL DEPTH - 20' I 

ISCREEN - 10'TO 20' --I 

ls.AND - 6’4” TO 20’4’ I 

IBENTONITE 4’4” TO 6'4' --I 

IGROUT - 0’ TO 4’4” I 

I --I 

I I 

I --I 

I 'I I I I --- I I-1 I 

SBLSYM 06/14/88 



11-m-11-m IPROJECT NWBER:UDC 20368.80.03 I BORING NO. a ZE-Mm0 SHEET: 1 OF 1 I 
-11--111- I I I 

CHZW HILL I I 
---I---I- I OGI1, noRIm LOG I 

I . . I 

PROJECT: LANTDIV-OCEANA LOCATIOkSITE 28, FLUSH MOUNT, NEAR BUILDING 13S I 

IELEVATION: 22.1 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

iDRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/I-INCH WA I 

IWATER LEVEL AND DATE: START: ?/11/90 FINISH: l/11/90 LOGGER: STl%vEN BROWN I 
I I 

I I DEPTH I STD. 1 SOIL DESCRIPTION IS I COlexENTS I 
I I I PEN. I IY I I 

1 DEPTH I I TYPE I I TEST t SOIL NAME, COLOR, MOISTURE IW LI DEPTH OF CASING, I 
I BELOW IINTERVALI AND IR I I CONTENT, REIATIVE DENSITY OR 16 01 DRILLING RATE, DRILLING I 

ISURFACE I 1 NUMBER I E I 6”-6=-6.1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 

I I I IC I WI 1 MINERALOGY, USCS GROUP SYMBOL IL I INSTRWENTATION I 

I I I I I 

I --I 13"-3' 1 Sl I 15 I 

I I I I I 

I --I I I I 

I I I I I 

I -I I I I 

1 . I I I I 

I --I 4-5.5 I s2 I 11 I 

I I I I I 

I 5 --I I I I 

I I I I I 

I -- I I I 

I I I I I 

I -I I I I 

I I I I I 

I --I I I I 

I 1 8.5-10 I s3 I 18 I 

I --I I I I 

I I 1 I I 

I 10 --I I I I 

I I I I I 

1 --I I I I 

1 I I I I 

I -- I I I I 

I I I I I 

i --I I I I 

I 113.5-15 I 54 I 18 I 

I --I I I I 

I I I I I 

I 15 --I I I I 

I I I I I 

I --I I I I 

I O-4": road gravel and sand; 4-8': SANDY 1 I 

16-19- I SILT, sand is v.f. to fine, dk. yellovish I I 

12-8 I brown (10 YR 4/Z), dry, hard; 8-12": SILTY I I 

I SAND, sand is f. to med., dk. yellovlsh 1 I 

I brown (10 YR 4/Z), dry, dense; 12-15": SANDI-1 

I medium, dk. yellowish brown, dry, loose I I 

I l-l 

s-4-5 I o-3-: SANDY SILT, It. ollvo gray (5 Y 5/Z), I I 

I dry, stifft 3-11”: SILTY CLAY, It. olive I I 

I gray (5 Y 6/l), moist, soft I I 

I I I 

I I I 

I I ‘I 

I I I 

I I I 

I I Iwater at approx. 8 ft. 

8-8-12 I 0-4"~ CLAYEY SILT w/ some sand (20%), sand I I 

I is v. fine, olive gray (5 Y 4/l), moist, l---l 

I soft8 4-18”: SAND, med. beach sand, dusky I I 

I yellov (5 Y 6/4) to yellovish gray I I 

I (5 Y 7/Z), wet, loose I I 

I I 1 

I I am- ( 

I I I 

I I I 

I. I I 

l-2-3 I O-10’: SILTY SAND, sand 1s v. fine, dark I I 

I greenish gray (5 GY 4/l), vet, v. soft; I I 

I 10-18': SAND, same color, vet, loose I I 

I I I 

I I I 

I I I 

I 

-- 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

-a 

I 

--I 

I 

--I 

I 
-- I 

I 
-- I 

I 

--I 

I 

--I 

I 

-- I 

I 
-- 

I 

--I 

I 116.5-18 I S.5 I 25 I 1-0-l I O-25': V. SILTY SAND (est. 60 v.f. sand, I IFirst blow drove spoon 12" I 

I -I I I I I 402 silt), dk. greenish gray (5 GY 4/l), I I WELL SUmARY --I 

I I I I I I wet, v. soft I IFINAL DEPTH - 18' I 

I --I I I I I 1 ISCREEN - 8' TO 18' --I 

I I I I I I 1 ISAND- 5'11" TO 18' I 

I --I I I I I l IBENTONITE 3’11” TO 5’11” --1 

I I I I I I 1 IGROUT - 1' TO 3'11" 1 

I 20 --I I I I I I [FLUSH MOUNT, CONCRETE FILL --I 

I I -I-- l I I l-1 I 



I-L--I--- IPROJECT NUMBER:UDC 20368.H0.03 I BORING NO.: ZB-MWll SHEET : 1 OF 1 I 
-11.111-1 I I I 

CHZW HILZ I I 
-1---m-11 I 9oILNoRImLoG I 

I I 

IeROJECT: LANTDIV-OCEANA LOCATIONiSITE 28, FLUSH MOUNT, AT EN0 OF BUILDING 130 I 

IELEVATION: 22.1 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

IDRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 114 AND 6 l/4-INCX HSA I 
IWATEK LEVEL AND DATE: START : l/10/90 FINISH: 7/10/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COtJMENTS I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE Ikl Ll DEPTH OF CASING, I 

I BBLOW IINTERVALI AND IR I I CONTENT, RELATIVE DENSITY OR lB 01 DRILLING RATE, DRILLING 1 

ISURFACE l I NUMBER l E I 6”-6”-6.1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOS% TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRWJIENTATION I 

I 

I 

I 5 

I 

I l 

I 

I 

I 10 

I 

I 

I 

I 

I 20 

I I 

--I 14”-3 I 

I I 

--I I 

I I 
-- I 

I 3.5-5 I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

-- I I 

I I 

--I I 

j e.s-io I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

-- I I 

I I 

--I I 

113.5-15 I 

--I I 

I I 

-0 I I 

I I 

--I I 

116.5-18 I 

--I I 

I I 
\ 

--I I 

I I 

--I I 

I I 

--I I 

I I 1 O-13”: V. SILTY SAND, dk. yellowish brown l INote: depths are from top I 

Sl 1 20 1 8-9-9-101 (10 YR 4/Z), moist, medium density, hydra- I lof concretw Geologic log -I 

I I 1 carbon odorr 13-20”: SAND, med. to very l Istarts below concrete slab I 

I I 1 coarse, dk. yellowish brown (10 YR 4/Z), l IHNU - 5 ppm in borehole, --I 

I I I moist, loose, hydrocarbon odor II - 0 ppm in breathing cone I 

I I I I I -- 

sz I 13 I 2-2-2 I O-3”: SILTY SAND, same as O-13" of Sl; II I 

I I 1 3-13”: SANDY SILT, sand is v. fine, brown- I l -I 

II 1 ish gray (5 YR 4/l), moist, soft, hydro- I I I 

I I \ carbon odor I I -0 I 

I I I I I I 

I I I I I -I 

I I I I I 1 

I I I I I -- 

I I I I I I 

I I I I [Water table at approx. 8 ft--I 

53 I 17 I 12-19-151 O-2": SILTY SAND, dk. yellovish brown (10 I I I 

I I _I YR 4/Z), moist, medium density, hyd.rocarbonI---l --I 

I I l odor; 2-6”~ CLAYEY SILT, dusky brown (5 YR l I I 

I I 1 Z/2)1 6-11”: SAND, med., uniform size, wet,1 I -- I 

I I 1 soft, no odor; 11-16”: SAND, same as 6-11” I I I 

I I 1 but dk. yellovish orange (10 YR 6/6) I I --I 

I I I I .I WELL SU%lARY I 

I I I I I -- 

I I I I IFINAL DEPTH - 18’2” I 

I I I ( ISCREEN - 8’2” to 18’2”~-1 

s4 I 24 I 4-3-4 1 O-7”: SAND w/ some silt,. sand is fine, med.1 ISAND - 6’ to 18’ I 

II 1 dark gray (N4), wet, loose; l-24”: SAM), I IBENTONITE 3’8” to 6’ --I 

I I I same as O-7" interval but no silt I IGROUT - 1’ to 3’8” I 

I I I I IFLUSH MOUNT, COARSE --I 

I I I I IAGGREGATE CONCRETE USED IN l 

I I I I--1INSTALLATION --I 

$5 I 18 1 2-l-O I D-18”: SILTY SAND, sand is v.f. to fine, ; I 1 I 

II l dark greenish gray (5 GY 4/l), vet, loose, I IThird blow drove spoon 12" --I 

I I 1 runny I I I 

I I I I I --I 

I I I I I I 

I I I I I --I 

I I I I I I 

I I I I I --I 

1-I-I-I I I-1 I 

' SBLSYM 06/14/88 



OC-000 12=03.08=08/0 l/9 1 

=1.1111-1 IPROJECT MMBER:WDC 20368.H0.03 I BORING NO.: zc-EMS SHEET : 1 OF 1 I 

.=IIIIuI I I I 

CHZM HILL 1 I 

-.1--11-1 1 soxLBoNmcLoG I 

I I 

I PROJECT: LANTD1V-ocEANA LOCATI&sITE 2C, NEXT TO MAIN F-14 PARKING AREA I 

IELEVATION: 20.4 DRILLING CONTRACTOR: Amc (NORFOLK) I 
IDRILLING METHOD &ND EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
INATER LEVEL AND DATE: STllRT : l/12/90 FINISH: l/12/90 LOGGER: STEVEN BROWN I 
I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I comfENTs I 

1 I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLGR, MOISTURE I!4 LI DEPTH OF CASING, I 

I BELOW I INTERVALI AND IR I 1 CONTENT, ReLATIVE DENSITY OR \B 01 DRILLING RATE, DRILLING 1 

ISURFACE I I NUMBER I E I 6”-6”-6”l CONSISTENCY, SOIL STRUCTURE, IO Cl FLUID MSS, TEST AND I 

I I I I c. I 00 I MINERALOGY, USCS GROU9 SYMBOL IL I INSTRUMENTATION I 

I I I 

I -I 1-3 I 

I I I 

I -I I 

I I I 

I --I I 

I I 3.5-5 I 

I -I I 

I I I 

I 5 --I I 

I I I 

I -I I 

I I I 

I --I I 

I I 1 

I --I I 

I ( 8.5-10 I 

I --I I 

I I I 

I 10 --I I 

I I I 

I --I I 

I I I 

I 11 I 

I I I 

I --I I 

I 133.5-s I 

I ’ -, I 

I I I 

1 15 --I I 

I I I 

I --I I 

1 I I 

I --I I 

I I I 

I --I I 

I I I 

I --I I 

I I I 

I 20 --I I 

I I 1 O-4”: fill gravel and baaal sandrrl-7": SAND1 

Sl 1 17 I 17-12- I moderato yellowish brown (10 YR 5/4), dry, I 

I I 11-12 l loosor 7-12”: SAND, olive gray (5 Y 4/l), l 

I I 1 dry, looser 12-17": SAND, dk. yellowish I 

II I brown (10 YR 4/2), dry, loose I 

I I I I 

s2 ( 16 1 3-2-3 I O-7”: SAND, same as 12-17” of Sl; 7-16”: l 

I I I CLAYF.Y SILT, dusky brown (5 YR 2/2), moist,1 

I I 1 soft, hydrocarbon odor I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

s3 I la I 7-4-4 I o-8": SILTY CLAY, like 7-16" of S2 but morel 

I I 1 clayey; a-13": SAND, medium-grafned, light I 

I I I olive gray (5 Y 5/2), wet, loose I 

I I I I 

I I 1 I 

I I I I 

I I 1 I 

I I I I 

I I I I 

I I I I 

s4 1 18 I l-2-3 I O-18": SAND, med. beach sand, olive gray I 

I I 1 (5 Y 3/2), wet, loose I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I 

I --I 

I I 

I -- 

I I 

I --I 

I I 

I -I 

I I 

IWater table at approx. 5 ft--1 

I 

-- 

I 
-- I 

I 

--i 

I 

--I 

I 

--I 

I 

--I 

I 
-- 

I 
-- 

I I 

I WELL SUMWRY -I 

I 

[FINAL DEPTH = 16' -- 

ISCREEN = 6’ TO 16’ I 

ISAND = 3’ 10” TO 16’ --I 

I BENTONITE 2’6” TO 3'10" I 

IGROUT = 1’2” TO 2’6” --I 

IFLUSH MOUNT, CONCRETE FILL I 

I --I 

I I 

I --I 

I I 

I --I 

I I- -1-I I I I-1 I 

SBLsYn 06/14/M 



0C=00012=03.08=08/01/91 

111111.1. IPROJECf NUHRER:WDC 20368.HO.03 I BORING NO.: ZC-MWC SHEET: 1 OF 1 I 
---11-111 I I I 

CHZM HILL I I 
-11-mmm-11 I soILBoRImLoG I 

I -. I 

PHOJECT: LANTDIV-OCEANA LOCATION‘:SITE 2C. NEXT TO BUILDING 301 I 
,ELEVATION: 20.7 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

IDRILLING METHOD AND EQUIPMENT; MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: START: 6/29/90 FINISH: 6/29/90 LOGGER: DOUG BITTERMAW I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COMENTS I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW IINTERVALI AND IR I I CONTENT, RELATIVE DENSITY OR 18 01 DRILLING RATE, DRILLING l 

ISURFACE I I NUMBER I E I 6--6--6-l CONSISTENCY, SOIL STRUCTURX, IO Cl FLUID LOSS, TEST ANU I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUEIENTATION I 
I I--l-I 1 I I-1 I 

I I 

I -I o-2 

I I 

I --I 

I I 

I --I 

I I 

I --I 4-6 

I I 

I 5 --I 

I I 

I -- 

I I 

I --I 

I I 

I --I 

I I 

I --I 9-11 

I I 

I 10 --I 

I I 

I --I 

I I 

I -- 

I I 

I --I 

I I 

I --I 14-16 

I I 

I 15 --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 19-21 

I I 

I 20 --I 

I I I I I 

I Sl I 2 I 10-R-5-71 O-2": SANDY SILTY ORGANIC SOIL, grayish I 

I I I (12) I brown (5 YR 3/2), dry I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I s2 1 22 1 7-6-5-3 1 O-4": SANDY SILTY CLAY w/ organic matter, I 

I I I (8) I grayish brown (5 YR 3/Z), moist: I 

I I I l 4-22": SILTY SAND, sand,io fine, grayioh I 

I I I I orange (10 YR 7/4), moist I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I s3 l 20 l 12-9-4 I O-9": SILTY CLAY, greenish gray (5 GY 6/1)l 

I I I (13) 1 moist: 9-20": SAND W/ SILT, sand is fine, I 

I I I l med. gray to med. dk. gray (N4 - NS), moist1 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I s4 I 20 I 4-3-5 I O-20": SAND w/ trace gravel, sand 18 mediumI 

I I I (8) I medium dark gray (N4), wet I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I 1 

I I I I I 

I I I I I 

I s5 I 24 I ll-12- I O-7": SILTY SAND, sand is fine to medium, 1 

I I I 30-6 I medium gray (N5) , watt 7-24”: SILTY SAWD, l 

I I I (36) l sand is fine, med. It. gray (N6), wet I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

I -- I 

I I 

I -- I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

IWater table estimated to be--l 

lat 10 feet I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- I 

I I 

I -- I 

I I 

I WELL SUMMARY --I 

I I 

IFINAL DEPTH = 22' --I 

lSCREEN = 11' TO 21' I 

ISAND = 7’ TO 21’ --I 

IBFXTONITE = 5’ TO 7’ I 

[GROUT = O'TO5' --I 

I I 

I --I 



.--mm----- (PROJECT NuuBER:wrx 2036a.no.03 I BORING NO.: zc-uW7 SHEET: l.OF 1 I 
-----m-11 I I I 

CHZM HILL I I 
I------l I poILBoRxmLcc I 

I I 
ii7oJEcT: LANTD IV-OCEANA LOCATIONSSITE 2C. FLUSH MOUNT WELL, END OF BUILDING 404 I 

IELEVATION: 20.8 DRILLING CONTRACTOR: imc (NORFOLK) I 
IDRILLING METHOD AND EQUIPMENT: MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE3 START I l/5/90 FINISHa l/5/90 LOGGER8 STEVEN BROWN I 
I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I cow4ENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IX Li DEPTH OF CASING, I 

I BELOW IINTERVAL AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING 1 

ISURFACE I .I NUMBER I E I 6”-6”-6’1 CONSISTENtiT, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTXTION I 

I I-I-I-I I I-1 I 

I I I I I I I I I 

I --I o-2 I St I 16 I 31-13- I O-S”: asphalt and basal gravel; S-16.: I ILogged from top of asphalt --I 

I I I I I 13-12 I SILTY SAND, dk. yollovish brown (10 YR 4/2) I I 

I --I I I I I dry, 100~0 I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I I I 

I -I 4-6 I S2 1 24 1 2-2-2-2 1 O-6.: mm. as 5-16” of 91; 6-24”: CLAYEY I I 

I I I I I 1 SILT, grayish brown (5 YR 3/2), moist, I I 

I 5 --I I I I I soft, black oily streak at 18" I I 

I ‘I I I I I I I 

I --I I I I I I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I I I 

I --I g-10.5 I s3 1 15 I 7-19-21 I O-15”: SAND, med. to coarse, It. gray (N7), I I 

I I I I I I uot, loose I I 

I 10 --I I I I I I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I 1 .I 
I --I I I I I I I 

I I I I I I I I 

1 --I I I I I I I 

I I I I I I I I 

I --114-15.5 I 54 1 24 I S-4-5 I O-24”: SAND, same as S3 I I 

I I I I I I I I 

I 15 --I I I I I I I 

I I I I I I I I 

I -- I I I I I I 

I 
-- I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 
-- 

I 

--I 

I 

--I 

I 
-- 

I 

--I 

I 
-- I 

I 

--I 

I 
-- I 

I 
-- 

WELL SUMMARY I 

--I 

I I I I I I 

I --I I I I I 

I I I I I I 

I --118-19.5 \ s5 I 24 I 4-S-6 I O-24”: SAND, 

I I I I I I 

I --I I I I I 

I I I I I I 

I 20 --I I I I I 

I 

I 

I 

same as 53 I 

I 

I 

I 

I 

IFINAL DEPTH - 19’ 6” I 

ISCREEN - 9’ TO 19’ --I 

INATURAL SAND I 

IPACK- 14’6”’ TO 19'6"--1 

ISAND - 6’6” TO 14’6” I 

1 BENTONITE 4’6” TO 6’6” --I 

IGROUT - 1’ TO 4’6” I 

I FLUSH MOUNT --i 

I I-l-1-I I I-1 I 

SBLSYM 06/14/88 



OC-00012-03.08-08/01/W 

-II-III-U IPROJECT NCMBER:WDC 20368.H0.03 I BORING NO.: 2c-MWB SHEET: 1 OF 1 I 
-0-1.1119 I I I 

CH2M HILL I I 
-1-111-11 I oozLl3oRImcoo I 

I I 

1 PROJECTa LMTDIV-OCEANA LOCATI%:SITE 2C, FLUSH MOUNT WELL, NEAR B AmE I 
IELEVATION: 19.0 ORILLING CONTRACTORa ALTEC (NORFOLK) I 

IDRILLING METHOO AND EQUIPMENT: MOBILE B-53 RIG WITH 4 114 AND 6 l/I-INCH USA I 

IWATER LEVEL AND DATE: START: l/3/90 FINISH: 7/3/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I col44ENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM Ll DEPTH OF CASING, I 

I BELOW I INTERVALl AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING 1 

ISURFACE I \ NUMBER I E 1 6,-6”-6’1 CONSISTENCY, SOIL STRUCTURR, IO GI FLUID LOS& TEST AND I 

I I I IC I WI 

I I - -1-I I 

I I I I I 

I --I o-2 I 91 1 17 l 19-a-11- 

I I I I I 13 

I --I I I I 

I 

I . 

I 

I I I I I I I 

I --I I I I I I 
I 1 3.5-5 I s2 I 18 I 2-3-3 I O-18': SILTY CLAY, olive gray (5 Y 4/l), l 

-I I I I I moist, soft, organic odor I 

I I I I I I I 

I 5 --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I 8.5-10 I s3 I 22 I 3-2-3 ) O-9”: SILT, brownish gray (5 YR 4/l), moist1 

I --I I I I 

I I I I I 

I 10 --I I I I 

1 .I I I I 

I --I I I I 

I I I I I 

I --I I I I 

I I I I I 

I -- I I I 

I 113.5-15 l 54 I 23 I 

I -- I I I 

I I I I I 

1 15 --I I I I 

I I I I I 

I --I I I I 

I 116.5-18 I SS I 23 I 

I --I I I I 

I I I I I 

I --I I I I 

I I I I I 

I --I I I I 

I I I I I 

I 20 --I I I 1 

MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I -I I 

I I I 

O-79: asphalt and baaal qravell 7-17': SANDI /Logged frolp top of asphalt --I 

f. to med., It. olive qray (5 Y 6/l), mofatl I I 

loose, slight hydrocarbon odor I I --I 

I soft; 9-22”: SAND, f. to med., med. light I 

I gray (~61, moist, v. loose I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

5-4-S I O-23”: SAND, same ar g-22’ of 93 but wet I 

I I 

I I 

I I 

I I 

I I 

3-4-10 l O-23”: SANDI same as 94 I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

lhydrocarbon odor in maples I 

IS1 and S2 -9 

I I 

I -I 

I I 

I -I 

I I 

I -- 

I I 

I --I 

I I 

I --I 

I I 

IWater table at approx. 9 ft--I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I -I 

I WELL s-r I 

I --I 

IFINAL DEPTH - 18’ I 

lSCREEN - 7’3” TO 17’3” --I 

ISAND = 5’ 8” TO 18’ I 

IBENTONITE 4’ TO 5’8” --I 

IGROUT - 1’4” TO 4’ I 

I --I 

I I 

I --I 

0 I-I-l-1 I I-1 I 

SBLSYM 06/14/86 



-1.911119 IPROJECT NUMBER:NDC 2036B.HO.03 1 BORING NO.: zc-Mw9 SHEET: 1 OF 1 I 
1.1911119 I I I 

CHZH HILL I I 
--.---I- I aroIL aoBafG LOG I 

I I 
,.iCT: LANTDIV-OCEANA LOCATION':SITE ZC, NEAR PATH IN WOOD9 I 

LVATION: 17.0 DRILLING CONTRACTOR: ~mc (No~~LK) I 
,DRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 114 AND 6 l/4-INCH XSA I 
IWATER LEVEL AND DATE: START : 7/z/90 FINISH: 7/3/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. I SOIL OESCRIPTIO; IS I co!JsdENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE II4 Ll DEPTH OF CASING, I 

l BELOW IINTERVAL AND IR I I CONTENT, RELATIVE DENSITY OR 18 01 DRILLING RATE, DRILLING l 

ISURFACE I 1 NUMBER I E I 6"-6"s6.1 CONSISTENCY, SOIL STRUCTURE, IO Cl FLUID LOSS, TEST AND I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I-I-I-I 1 I-1 I 

I I I I I I I 

I --I o-2 I Sl 1 14 1 3-4-4-4 I O-14": CLAYEY SILT, brovnioh gray (5YR 4/1)1 

I I I I I I dry, soft, high organic content at surface I 

I 

I 

I 

I 

I 5 

I 

I l 

I 

I 

I 

I 

I 

I 10 

I 

--I I I I I 

I I I I I 

--I I I I I 

I 3.5-s 1 sz I 18 1 5-5-9 I O-6": SILT, brownish gray (5 YR 4/l), dry, 

--I I I I I softr 6-11": SAND, dark yellovish orange 

I I I I I (10 YR 6/6), moist, loomar 11-18": SAND, 

--I I I I I It. olive gray (5 Y 6/l), moiot, loose 

I I I I I 

..- I I I I 

I I I I I 

--I I I I I 

I I I I I 

--I I I I I 

I 8.5-10 I s3 I 18 I 3-2-3 I O-18": SAND, f. to med., med. gray (N6), 

--I I I I I wet, loose 

I I I I I 

--I I I I I 

I I I I I 

--I I I I I 

I I I I I 

-I I I I I 

I I I I I 

--I I I I I 

113.5-15 I s4 1 18 I 8-12-9 I O-18”: SAND, f. to coarse, med. It. gray 

--I I I I I (N61, wet, loose 

I I I I I 

--I I I I I 

I I I I I 

--I I I I I 

116.5-M I S5 I 18 I 6-7-6 I O-18”: SAND, same as 54 

--I I I I I 

I I I I I 

--I I I I I 

I I I I I 

--I I I I I 

I I I I I 

--I I I I I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

IWater table at approx. 7 to--l 

I8 ft. I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

I WELL SUMMARY --I 

I I 

IFINAL DEPTH - 18' --I 

ISCREEN - 7'6" TO 17'6" I 

ISAND - 4'6" TO 18' --I 

IBENTONITE 3'6" TO 4'6" 1 

IGROUT - 0' TO 3'6" --I 

I I 



o~-OoO 12-03.08-08/01/g 1 

-1-(1-*1-1 IPROJECT NUMBER:WDC 20368.x0.03 I BORING NO. : 2D-MWl SHEET: 1 OF 1 I 
--m-1---1 I I I 

kit+ HILL I I 
s-111111 I sop1 Boan?G Lw I 

I I 
,PROJECT: LANTDIV-OCEANA LDCATIOW:SXTE 20, AT EDGE OF TREE LINE, OUTSIDE FENCE I 

IELEVATION: 18.9 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD AND EOUIPMENT: MOBILE 8-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
(WATER LEVEL AND DATE: START : 6/28/90 FINISH: 6/20/90 LOGGER: DOUG BSTTERMAN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COMMENTS I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW IINTERVALI AND IR I I CONTENT, RELATIVE DENSITY OR 18 01 DRILLING RATE, DRILLING I 

I SURFACE I I NUMBER I E. I 6"-6'-6"l CONSISTENCY, SOIL STRUCTURE, 10 GI FLUID LOSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMWTATION I 

I 

I 5 

I 

/ 10 

I 

I 15 

I 

I I I I 1 O-3”: SANDY SILT, brownish gray (5 YR 3/11,1 

--I o-2 l Sl 1 16 I 5-5-4-S I dry, organic, contains some rooter I 

I I I I (91 I 3-7’: SAND, fine to medium grained, I 

--I I I I 1 moderate yellowirh brown (10 YR 5/4), d&r I 

I I I I 1 7-16”: SILTY CLAY, olive gray (5 Y 4/l), I 

--I I I I I slightly moist I 

I I I I I I 

-I 4-6 I S2 1 20 1 7-7-10- I O-7”: SILTY CLAY, brownish gray (5 YR 4/l) I 

I I I I 10 \ at top to med. gray INS) at bottom, wet8 I 

-- I I I (20) I 7-20”: SAND, fine grained, trace silt, med.1 

I I I I I It. gray to lt. gray (N6-N7), wet I 

--I I I I I I 

I I I I I I 

--I I I I I I 

I I I I I I 

--I I I I I I 

I I I I I I 

--I 9-11 I s3 I 24 I 3-l-l I O-5”: SILTY SANDY CLAY, d!c. yellowish brown{ 

I I I I (2) I (10 YR 4/2), wet8 5-24": SILTY SAND, sand I 

--I I II I 1s fine, dk. greenish gray (5 GY 4/l), wet I 

I I I I I I 

--I I I I I I 

I I I I I I 

--I I I I I I 

I I t I I I 

--I I I I I I 

I I I I I I 

--I 14-i6 I S4 1 24 I 12-3-3 I O-9": SILTY SAND, sand lo fine, med. dark I 

I I I I (6) I gray (N4), wet; g-24": SAND, fine to medium1 

--I I II I grained, trace silt, med. gray (NS), wet I 

I I I I I I 

--I I I I I I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I 20 --I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I .I I 

I I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

'WELL SUMMARY 

I 

--I 

--I 

--I 

em 
I 

--I 

--I 

-- 

--I 

--I 

I 

-- 

--I 
I 

--I 

I 

--I 

-- I 

--I 

IFINAL DEPTH - 17' I 

ISCREEN - 7’ TO 17' --I 

ISAND - 4' TO 17' I 

IBENTONITE - 3‘ TO 4' --I 

IGROUT - 0' TO 3' I 

I -- I 

I I 

I --I 

SBLSYH 06/14/M 



oc-000 12-03.08-08/O I/9 1 

--I---I-- IPROJECT NUMBER:WDC 20368.H0.03 I BORING ND.: 2D-MB2 SNEET: 1 OF 1 I 
*----m-11 I I I 

CH2H HILL I I 
.-----1-1 I ~IzaoRImLeG I 

I I 

eROJECT: LANTDIV-OC&ANA LOCATION'?SITE 2D, NEAR BUILDING 111 I 

,ELEVATION: 22.3 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD MD EQUIPKENT: MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA. I 

IWATER LEVEL AND DATE: START : T/2/90 FINISH: 7/2/90 LOGGER: FRANE LEWIS I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I COmzNTS I 

I I I PER. I IY I I 

I DEPTH / I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE lM LI DEPTH OF CASING, I 

I BELOW IINTERVALI MD IR I I CONTENT, REILATIVE DENSITY OR I8 01 DRILLING RATE, DRILLING I 

ISURFACE l I NUMBER I E I 6”-6.-6-l CONSISTENCY, SOIL STRUCTURE, IO Cl FLUID LOSS, TEST ABD I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL 1 INSTRUMENTATION I 

I IpI-I-I I I-1 I 

I I I I I I . I 

I --I o-2 I Sl I 11 I 19-9-11-l O-11": SANDY SILT, sand is finej trace I 

I I I I I 7 I gravel, grayish olive (10 Y 4/2), dry, clay1 

I -- I I I (18) I appears to be fill material I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I 4-6 I ~2 1 19 l 5-l-l-3 I O-9”: CLAY with trace silt, olive gray I 

I I I I I (18) I (5 Y 4/l), moirtl g-19": SILTY SAND, aand l 

I 5 -I I I I 1 ia fine, olive gray (5 Y 4/l), wet I 

I I I I I I I 

I -- I I I I I 

I I I I I I I 

I -- I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I 1 I 

I --I 9-11 I s3 I 18 l 8-7-B-9 I O-18”: SILTY SAND, sand is fine, It. olive 1 

I I I I I (17) I gray (5 Y 6/l), saturated I 

I 10 --i I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I -- I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I 14-16 I 54 I 20 1 3-l-l-l I O-12”: SANDY SILT W/ CLAY, sand is fine; I 

I .I I I I (2) I 12-20": fine SANDY SILT at: top grading to I 

I 15 --I I I I I SILTY CLAY w/ trace sand at bottom, dark I 

I I I I I I gray (NJ), saturated I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I ‘I I I I I 

I --I 18-20 I s5 I 24 I 8-6-10-81 O-24”: SAND W/SILT, sand lo coarse, medium I 

I I I I I (18) I gray (N51, saturated I 

I --I I I I I I 

I I I I I I I 

I 20 --I I L I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I BELL SUMARY 

I 

IFINAL DEPTH - 19’ 

ISCREEN - 9’ TO 19’ 

ISANO - 7’ TO 19’ 

IBENTONITE - 5’ TO 7’ 

IGROUT - 1’ TO 5’ 

I FLUSE MOUNT 

I 

I 

--I 

I 

-- 

I 

--I 

I 

--I 

I 

-- 

I 
-- I 

I 

--I 

I 

--I 

I 
-- 

I 

--I 

I 

--I 

I 

-- 

I 

-- 

I 

-- 

I 

-- 

I 

--I 

I 

-- 

I 

--I 

I 

--I 

I 
-- I 

I I -I -1-I I 1-I I 

SBLSYM 06/14/88 



OC-00012-03.08-OSlOI/ 

mmmm.mmmm IPROJECT NuMBER:wDc2036s.X0 I BORING NO.: ZD-MU3 SHEETf 1 OF 1 I 
mmmmmmmmm I I I 

CHZM HILL I I 
mmmmmmmmm I soxLBoILTwoLoG I 

I I 
IPROJECT: LANTDIV-OCMA LGCATION:SlTE 2D, NEXT TO LINE SIiACK 12s I 
IELEVATION: 22.1 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD AND EPUIPMGNT: MOBILE B-57 RIG WITH 4 114 AND 6 l/4-INCH HSA I 
IWATER LEVEL AND DATE: START : 7/3/90 FINISH: 7/3/90 LOGGER: F. LEWIS I 
I I 
I I DEPTH I STD. 1 SOIL DESCRIPTION IS I COMMENTS I 

I I I PEW. ( IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW IINTERVAL! AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING I 

ISURFACE I / tmmER I E I 6=-6”-6”l CONSISTENCY, SOIL STRUCTURE, IO Gl FLUID LOSS, TEST AND I 

1 .’ I IC I IN) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I I I I I I 

I --I o-2 I Sl 1 12 I 2-3-4-3 I O-3”: SANDY GRAVEL, light greenish gray I 

I I I I I (7) l (5 GY a/l), dry, c~runbly fill material8 l 

I --I I I I I 3-12”: SILTY CLAY, greenish black (5 GY I 

I I I I I I t/l), ollghtly moist, dense, oily odor I 

I --I I I I I I 

I I I I I I I 

I -I 4-6 I 52 I 19 I 2-2-2-3 1 O-19”: CLAY WITH SILT, grades from greonishl 

I I I I I (51 I black at top 8. to med..gray (N5) at bottom1 

I 3 --I I I I I mofrt, dense I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I 9-11 I s3 I 13 I 18-17-141 O-8”: SILTY SAND, sand is fine, med. light I 

I I I I I 11 I gray Ml, saturated; a-13": SANDY SILT, ( 

I 10 --I I I I (25) I sand is fine, med. dk. gray (N4), saturated1 

I I I I I I I 

I --I I I I I I 

I I I II I I 

I --I I I I I I 

I I I I i I I 

I --I I I I I I 

I I I I I I I 

I --I 14-16 I S4 1 18 I 2-1-1-l I O-18": SANDY SILT WITH LENSES OF SILTY CLAY1 

I I I I I (2) I sand la fine, lenses are 2" thick, greenish1 

I 15 --I I I I I black (5 GY 2/l), saturated I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I 19-21 I SS 1 24 I 13-a-13-l O-24”: SAND WITH SILT, sand in fine to med.i 

I I I I I a I medfum gray (N5), saturated I 

\ 20 --I I I I (21) I I 

I I 

IExploeimeter reada 52 LEL --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I mm 

I I 

I --I 

I WELL SUNMARY I 

I --I 

IFINAL DEPTH - 19' I 

ISCREEN - 9’ TO 19’ --I 

ISAND - 7’6” TO 19’ I 

IBENTONITE - 5'6" TO 7'6" --( 

IGROUT - 10" TO 5'6" I 

I FLUSH MOUNT --I 

SBLS~ 0604188 



mmmmmmmmm IPROJECT NWBER:h’IX 20368.HO.03 I BORING NO.: ZE-Mm SHEET: 1 OF 1 I 
.mmmmmmmm I I i 

CHZM HILL I I 
.mmmmmmmm I soILBoRINGLoG I 

I 1 

I PROJECT: LANTDIV-OCEANA LOCATIOikTE tE, INSIDE FENCE, NEAR BUILDING 109 I 

IELEVATION: 20.3 DRILLING CONTRACTOR: ATEc (NORFOLK) I 

IDRILLING METHOD AND EGUIPMENT: MOBILE B-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
IWATER LEVEL AND DATE: START: 6/28/90 FINISH: 6/28/90 LGGCER: DOUG BITTERMAN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I cohs4EwTs I 

I I 1 PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW IINTERVAL' AND IR I I CONTENT, RELATIVE DENSITY OR IB 0' DRILLING RATE, DRILLING 1 

ISUWACE I 1 NUMBER I E I 6”-6”-6”l CONSISTENCY, SOIL STRUCTURE, 10 GI FLUID LOSS, TEST AND I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUKCNTXTION I 

I I-I-‘-I I I-1 I 

I 

I 

I 

I 5 

I 

I 

I 

I 

I 10 

I 

I 15 

I 

I 

I 20 

I I 

--I o-2 l Sl 

I I 

--I I 

I I 

-m I 

I I 

--I 4-6 I S2 

I (second I 

. --I boring) l 

I I 

--I I 

I I 

--I I 

91 I 

--I I 

I I 

--I 9-11 l 53 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I 14-16 I 54 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I I 

I I 

--I 19-2~1 I S5 

I I 

--I I 

1 I I ’ I 

( 10 1 7-4-4-6 I O-10": SILTY SAND, sand Is fins, dark I 

I I (10) I yellowish orange (10 YR 6/6), moist I 

I I I I 

I I I I 

I I I . I 

I I I I 

1 21 I 2-2-2-3 I O-21”: CLAY WITH SOME SILT, dark yellowish I 

I I (5) I brown (10 YR 4/2), moist, petroleum o&r I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

1 24 1 6-4-7 I O-24”: SILTY SAND, sand is med., trace clay1 

I I (11) I med. gray to dark gray (N4 - NS), wet I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

1 23 1 4-4-7 I O-8”: SILTY CLAY w/ abun. fine sand, mediual 

I I (11) I gray to dark gray (N4 - NS), wet; I 

I I 1 a-23”: SILTY SAND wi trace gravel, medium I 

II I gray to med. dark gray (N4 - NS), wet I 

I I I I 

I I I I 

1 I I I 

I I I I 

I I I I 

I I I I 

1 24 I 15-12-12’ O-24”: SAND W/SILT, sand is coarse, trace I 

I I (24) I gravel, med. gray to med. dark gray (N4 - I 

II I NS), wet I 

I I 

I --I 

IFirst borshole redrilled l 

lafter striklnq hard object --I 

lat 4 feet, possible pipe 

I 

I 

IHNU detects 5-7 ppm when 

lheld close to sample 

I 

I 

I 

I 

I WELL Sw4ARY 

IFINAL DEPTH - 19’ 

ISCREEN - 9 TO 19’ 

ISAND - 4’6” TO 19 

IBENTONITE - 3’6”’ TO 4’6” 

IGROUT - 2” TO 3’6” 

I 

4 

I 

I 

-- I 

I 

--I 

I 
-- 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

mm I 

I 

--I 

I 

--1 

I 
-- 

I 

--I 

I 

IHNtJ detects 2 ppm in bore- --I 

lhole, 0 in breathing zone 1 

I -- 

I l-I-I-1 I I-1 I 

SBLSW 06/14/88 



.-m--1-11 IPROJECT NUMBER:WDC 20368.H0.03 I BORING NO.: 2E-MW2 SHEET: 1 OF 1 1 
..-11-111 I I I 

CHZH HILL 1 1 
.----m-1- I 902% BORIWG LOG I 

I I 
I PROJECT: LANTDIV-OCEANA LOCATI&:SITE 2E, NEXT TO HAZ. WASTE STORAGE AREA I 
IELEVATION: 19.4 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
IWATER LEVEL AND DATE: START : -l/6/90 FINISH: l/6/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. l SOIL DESCRIPTION IS I COtelENTS I 

I I I PEN. l IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE It4 LI DEPTH OF CASING, I 

I BELOW IINTERVALI AND IRI . I CONTENT, RELATIVE DENSITY OR lB 01 DRILLING RATE, DRILLING I 

ISURFACE l 1 NUMBER I E I 6"-6"-6.1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOS& TEST AND I 

I I 1 IC I 00 I MINEMLOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I 1 I I I I 

I --I o-2 l Sl 1 15 I S-7-a-7 1 O-2': rodd gravel; 2-15": SANDY SILT, v.f. / 

I I I I I I to fine, dk. yellowish brown (10 YR 4/2), l 

I --I 1 I I 1 dry, soft I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I 4-6 I S2 I 16 I 2-l-2-7 I O-13": SILTY CLAY, brownish gray (5 YR 4/1)1 

I I I I I 1 moist, softr 13-16’: SANDY SILT, OliVe Qrdyi 

I 5 --I I I I I (5 Y 4/l), moist, soft, sand la very fine I 

I I I I I I to fine I 

I l --I I I I I I 

I I I I I I I 

I De I I I I I 

I I I I I I I 

--I I I I I I 

I I I I I I * I 

I --I g-10.5 I s3 I 11 l 6-S-4 I O-11": SAM), fine to med., med. gray (NSI, I 

I I I I I I wet, loose I 

I 10 . --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I -- I I I I I 

I 113.5-15 I s4 I 20 I 3-2-5 1 O-20’: SAND w/ well-rounded 4 mm pebbles, I 

I -- I I I 1 med. gray (N5), wat, loose, pbla are white,1 

I I I I I 

I 15 --I I I I 

I I I I I 

I --I I I 1 

I 116.5-18 I s5 I 23 I 4-3-9 

I --I I I I 

I I I I I 

I --I I I I 

I I I I I 

I --I I I I 

I I I i I 

I 20 --I I I I 

I I 

I --I 

I I 

I -I 

I I 

I --I 

I I 

I -I 

I I 

I -- I 

I I 

I we I 

I I 

I -- 

I I 

IWater tablo at approx. 8 ft--I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

I --I 

I I 

I -I 

I gray, yellow I I I 

I I I --I 

I I I WELL s-r I 

I I I --I 

I o-23.: SAND, sduie as 53 I IFINAL DEPTH - 18'6" I 

I I ISCREEN - a' TO 18' --I 

I I ISAND - 5’7* TO 18’6” 1 

I l IBENTONITE 3’6’ TO 5#7” --I 

I I IGROUT - 1’ TO 3’6” I 

I I I FLUSH MOUNTED --I 

I I I I 

I I I -- 

I 1-I-l-I I I-1 I 

I SBLSYM 06/14/aa 



oc-00012-03.08-08/01/91 

/ 

-1-111-1-- IPROJECT NUMBER:WDC 20368.H0.03 I BORING No.: 2E-MW3 SHEET: 1 OF 1 I 
----111-- I I I 

:‘HZM HILL I I 
.-LI-----I1 I soILBoRxleLoG I 

I I 

I PROJECT: LANTDIV-OCEANA LOCATIONiSITE 2E, OUTSIDE FENCE, NEXT TO ST- LINE I 

IELEVATION: la.9 DRILLING CONTRACTOR: mix (NOWOLK~ I 

IDRILLING METHOD AND EQUIPMENT: M'JBILE S-57 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: SThRT; 7/2/90 PINSSHs l/2/90 LCCGERI FRANK LEWIS I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I c-s I 

I I I PEW. I IY 1 I 

I DEPTH I I TYPE I I TEST 1 SOIL NAME, COLOR, MOISTURE lH Ll DEPTH OF CASING, I 

I BELDW I INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR IE 01 DRILLING RATE, DRILLING I 

ISURFACE I 1 NUMBER I E, I 6”-6’-6’1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I I 

I --I o-2 I Sl 

I I I 

I --I I 

I I I 

I --I I 

I I I 

I --I 4-6 I S2 

I I I 

I 5 --I I 

I I I 

I --I I 

I I I 

I -- I 

I I I 

I --I I 

I I I 

I --I 9-11 I s3 

I I I 

I 10 --I I 

I I I 

I --I I 

I .I I 

I -I I 

I I I 

I --I I 

I I I 

I --I 14-16 l 54 

I I I 

I 15 --I I 

I I I 

I --I I 

I I I 

I --I I 

I I I 

I --I I 

I I I 

I --I 19-21 I ss 

I I I 

I 20 --I I 

I I I I 

I 17 l 5-8-6-7 I O-17”: SANDY SILT W/ TRACE CLAY, sand is l 

I I (13) I fino, ollvo gray (5 Y 4/l), very dry I 

I I I I 

I I I I 

I I I I 

I I I I 

I 15 I 2-4-ll- I O-10': CLAY W/ SILT, dark greenish gray I 

I I 11 I (5 GY 4/l), moist, stiff; 10-15”: SAND W/ I 

I I (22) l SILT, sdnd la fine to med., grdyiah orange I 

I I I (10 YR 7/4), wet I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I 15 l 5-4-2-2 I O-15”: SILTY SW, sand is fine, med. dark I 

I I (41 I gray (NI), SdfUrdted I 

I I I I 

I 1 I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

/ 24 1 6-9-a-7 1 O-24”: SILTY SAND, sand io med. to coarse, I 

I I (15) I trace clay, med. dark gray (N4), saturated l 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I 22 I lo-14- I O-22”: SILTY SAND, Sdnd is coarse, trdce I 

I I 21-10 I gravel. medium gray (NS), saturated I 

I I (31) I I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

--I 

I 

-- I 

I 

--I 

--I 

I 

--I 

I 

--I 

--I 

I 

I 

--I 

I 

-- I 

-- 

WELL SUIWARY I 
-- 

IFINAL DEPTH - ia' I 

ISCREEN - a* TO ia* --I 

ISAND - 5' TO ia* I 
IBENTONITE - 3'6" TO 5' --I 

[GROUT - 0' TO 3'6" I 

I ABOVE GRADE --I 

I I 

I --I 

I I-I-I-1 I I-1 I 

SBLSYW 06/14/88 



-111we-(11 IPROJECT NUMBER:WDC20368.H0 I BORING NO. : 07-MU3D SHEET: 1 OF 2 I 
111-11111- I I I 

CHZX HILL I I 
-11--1m1m I soxzBoRIsGLeG I 

I I 
IPROJECTI LAWTDIv-OCEANA LOCATION:FIFTH GREEN UNDFILL, DEEP WELL ALONG CENTRM, ROAD I 

IELEVATION: 17.6 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD ANO EQUIPMENT: MOBILE S-57 RIG WITH 6 l/I-INCH HSA AND MUD ROTARY WITH 5 7/S TRICONE BIT I 
IWATER LEVEL AND DATE: START : 7/16/90 FINISH: 7/20/90 LOGGER: JIM FORD I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I CObalFNTS I 

I I I PEN. I IY I I 

I DEPTH 1 I TYPE I I TEST I SOIL NME, COLOR, MOISTURE IM LI DEPTH OF CASING, I 

I BELOW I INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING I 

ISURFACE I 1 NUMBER I E I 6=-6*-6”l CONSISTENCY, SOIL STRUCTURE, 10 Cl FLUID LOSS, TEST AND I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL I IN$TRUMENTATION I 

I 20-22 

-I 

I Sl I 24 I 4-3-4 I O-12": SAND, sand is medium size and well I 

I I (7) I aorted, med. gray (NS), wet, unconsolldatedl 

I I I 12-24’: SAND WITH SILT, aand Ia fine, med. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

INOTE: litholcqier from O-20 I 

Ifeet were sampled at well --I 

I 107~Mw3s, located approx. I 
--I I I I gray (N5), wet, semi-consolidated I I200 feet east of 07-!4W3D --I 

I I I I I I I 

--I I I I I I I -I 

. I I I I I I I 

--I I I I I I -I 

I I I I I I I I 

25 --I 25-27 I s2 I 20 I 10-8-9 I O-6”: SAND* rand is medium size, madkua I I --I 

I I I (17) I gray (N5), wet, unconsolidatedi I I I 

-- I I I 1 6-20”: SANDY SILT, 101 fine sand, medium I I -I 

I I I I gray (NS), wet, consolidated I I 1 

--I I I I I I -I 

I I I I I I 

--I I I I I I No shells -I 

I I I I I I 

-- I I I I I I --I 

I I I I I Shel1.o I 

30 --I 30-32 I s3 I 16 I 6-6-S I O-16”: SILT WITH FINE SAND, medium gray I I -I 

I I (11) I (NS), wet, containa ahell fragmenta I I I 

--I I I I I I --I 

I I I I I I I 

--I I I I I I --I 

I I I I I I I 

--I I I I I I -- I 

I I I I I I 

-I I I I I I -- 

I I I I I I I 

35 --I 35-37 1 s4 I 19 I 35-21-331 O-19": SILTY SAND, sand is fine, medium I I -- 

I I I (54) I gray (N5), contains high S of shell I I I 

-I I I I I fragments, same of which are large I I --I 

I I I I I I I I 

-I I I I I I I -- 

I I I I I I I 

-- I I I I I I --I 

I I I I I I I 

--I I I I I I --I 

I I I I I I I 

40 --I I I I I I -- 

I I- -1-I I I l-1 1 

SBLSYM 06/14/88 
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m*mmmmm.m IPROJECT ~ERMX20368.10 I BORING NO.: 07-MW3D SHEET : 2 OF 2 I 
mmmmmmmmm I I I 

CH2M HILL I I 
mmmmmumm I 8oIzmRmGmG I 

I I 

I PROJECT: LANTDIV-OCEANA LOCATIOH:FIFTH GREEN LANDFILL, DEEP WELL ALONG CENTRAL ‘ROAD I 

IELEVATION: 17.6 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD AND EQUIPMEHTt MOBILE B-57 RIG WITH 6 l/4-INCH PSA AND MUD ROTARY WITH 5 7/8-INCH TRICONE BIT I 
IWATER LEVEL AND DATE: START t 7/16/90 FINISH; 7120190 LOGGER: JIM FORD I 

I I 

I I DEPTH I STD. 1 SOIL DESCRIPTION IS I cota4ENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE IN Ll DEPTH OF CASING, I 

I BELOW' l INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR IB 01 DRILLING RATE, DRILLING i 

ISURFACE I 1 NUMBER 1 E 1 6’-6=-6.1 CONSISTENCY, SOIL STRUCTURE, IO Gl FLUID LOSS. TEST AND I 

I I I IC I WI I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I~I~I~I I I-I I 

I I 40-42 I S5 I 17 l 13-12-181 O-17”: SILTY SAND, rand i8 fine, medium 

I --I I I I (30) I gray (NS), containa high * of shei 

I I I I I fragments, state of which are large 

I --I I I I I gray (NS), wet, semi-consolidated 

I I I I I 1 same a8 S4 

I --I I I I I 

I I I I I I 

I -i I I I I 

I I I I I I 

I 45 --I 45-47 I 56 l 4 I 14-17-151 O-4”: SILTY SAND, rune a8 95 

I I I I I (221 I 

I --I I I I I 

I 1 I I I I 

I --I I I I I 

I I I I I I 

I --I I I I I 

I I I I I I 

I --I I I I I 

I I I I I I 

I 50 --I SO-52 I S7 I 12 I 16-16-181 O-12.: SILTY SAND, same aa S5 

I 

I 

I 

I I 

I --I 

I I 

I --I 

I I 

I mm I 

1 I 

1 mm I 

0 I 

1 55 --I 

B I 

1 -I 

I I 

I ** I 

I I 

I --I 

I I 

I --I 

I I 

I 60 --I 

I 

I 

-I 

I 

-I 

I 
-* 

I 

-I 

I 

-I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I (34) I 

I I 

I I 

I I 

I I 

I I 

I .I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I WELL s-r 

I 

I FINAL DEPTH, - 50’ 

ISCREEN - 38’ TO 48* --I 

ISAND - 36’ TO 50’ 1 

IEEblTONITE - 34’ TO 36’ --I 

ICAV+IN - 20pT034' I 

IGROUT - 0’ TO 20’ --I 

I I 

I --I 

I I 

I --I 

I I-I-l-1 I I-1 I 

SBLS’fU QLflAIRI 



mmmmmmmmm IPROJECT NUM6ER:WDC 20368.H0.03 I SORING NO.: 07-Mw4 SHEET: 1 OF 1 I 
mmmmmmmmm I I I 

CH2M HILL I I 

-mmmmmmmm I son,mRImLoo I 

I . . I 

I PROJECT: LANTDIV-OCEANA LOCATION:iIFTH CREW LANDFILL, WELL 4 SHALLOW I 

IELEVATION: 16.1 DRILLING CONT-CTOR: ATEC (NO~OLX] I 

IDRILLING METHOD AND EQUIPMENT: _ MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 
IWATER LEVEL AND DATE: START : 6129190 FSNISR: 6/29/90 LCGGER: STEVENBRDWW I 
I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I c-s I 

I I 1 PEW. I IY I I 

I DEPTH l I TYPE I l TEST I SOIL NAM& COLOR, MOISTURE In LI DEPTH OF CASING, I 

I BELOW l INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR lB 01 DRILLING RATE, DRILLING l 

ISURFACF I 1 NUMBER I E I 6"-6=-6"l CONSISTENCY, SOIL STRUCTURE, IO Cl FLUID LOSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL l INSTR-ATION I 

I I -I-l-I I I-1 I 

I I I 

I -I o-2 I 

I I I 

I -I I 

I I I 

I --I i 

I 1 3.5-5 I 

I -I I 

I I i 

I 5 -I I 

I I I 

I --I I 

I 1 I 

I --I I 

I I I 

I --I I 

I I 6.5-10 I 

I -* I I 

I I 

t 10 --I I 

I I I 

I --I I 

I I I 

I -I I 

I I I 

I -I I 

I 113.5-s I 

I -I I 

I I I 

I 15 -I I 

I I I 

I -I I 

I 116.5-18 I 

I -I I 

I I I 

I -I I 

I I I 

I --I I 

I I I 

I 20 --I I 

I I- -1-I I 

II I I 

Sl 1 15 I 4-6-6-7 l O-15": SANDY SILT, grayish brown (5 YR 3/2)1 

I I I dry, stiff I 

I I I I 

I I I I 

I I I I 
s2 1 20 1 6-10-12 l O-2': SANDY SILT, same a8 Sl! 2-10": CLAY, l 

I I I grayish yellow green (5 .GY 7/2) v/ orange I 

I I I streak*, mofat, roft! 10-20": SAND, v.f. to) 

I I 1 mad., pinkish gray (5 YR S/l), dzy, loose l 

I I I I 

,I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

53 1 14 l 7-10-12 l O-14": SAND, v.f. to med., It. gray (N6), I 

I I I wet, loose I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

II I I 

s4 1 24 1 8-12-15 I O-24": SAND, v.f. to med., med. gray (NS), I 

I I I wet, v. loore I 

I I I I 
II I I 

I I I I 

I I I I 

s5 I 22 I 5-8-6 I O-22': SAM), sam. as s4 I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I 

I I 

I -I 

I I 

I -I 

I I 

I -I 

I I 

I -I 

I I 

I -I 

I I 

I -I 

I I 

I --I 

I I 

IWater table at approx. B ft-I 

I I 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I ** I 

I I 

I --I 

I I 

I -I 

I I 

I -I 

I I 

I WELL SubwARY -I 

I I 

IFINAL DEPTH - 18'6" --I 

ISCREEN - 6'1" TO 18'1" I 

ISAND - 6’2” TO 18'6" --I 

IBENTONITE 4’6” TO 6’2” I 

IGROUT - 0’ TO 4’6” --I 

I I 

I ** I 

1-I I 

SBLSY?! 06/14/88 



OC-00012-OS.OS-08/01/91 

IPROJECT: IANTDIV-OCEANA LOCATTON‘:FIFTH GREEN LANDFILL, NORTHWEST WELL PAIR, DEEP WELL I 
IELEVATION: 16.2 DRILLING CONTflACTOR: ATEC tNORFOLX) I 
IDRILLING METHOD AND EQUIPMENT: MOBILE B-57 RIG WITH AND 6 l/4-INCH HSA AND MUD ROTARY WITH 5 7/B-INCH TRICONE BIT I 

IWATER LEVEL AND DATE; START : 7/9/90 FINISH: 7/13/90 LOGGER: JIM FORD I 

I I DEPTH 1 STD. I SOIL DESCRIPTION IS I c-s I 

I I 1 PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLDR, MOISTURE IM Ll DEPTH OF CASING, I 

I BELDi IINTERVAL AND IR I I CONTENT, RELATIVE DENSITY OR {B 01 DRILLING RATE, DRILLING I 

ISURFACE I 1 NUMBER I E I 6”-6’-6.1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 

I I I IC I W) I MINERALOGY, USCS GROUP BYMBOL IL I INSTRUKENTRTION I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I NOTE: Refer to 07-MW4S log for shallow I I 

I -I I I I I litholoqio8 at this veil pair site I I 

I I I I I I I# I 

I -- I I I I .I I 

I I I I I I I I 

I -I I I I I I I 

I I I I I I I I 

I 25 --I 25-27 1 Sl I 22 I 3-2-2 I O-22": SAND W/ SOME SILT, sand fa fine to I I 

I I I I I (4) I coarse, 011ve gray (5 Y Q/l), wet, uncon- \ I 

I* --I I I I I roll&ted I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I I I 

I --I I I I I I I 

I I I I I I I 

I -- I I I I I I I 

I I I I I I I I 

I 30 --I 30-32 1 S2 I 24 1 7-13-16 I O-24”: SAND W/ SOME SILT, same as Sl I I 

I I I I I (29) I I I 

I -- I I I I I I 

I I I I I I 1 1 

I -- I I I I I I I 

I I I I I I I I 

I -- I I I I I I I 

I I I I I I I 

I -I I I I I I 

I I I I I I I 

I 35 --I 35-37 1 s3 I 24 I 20-24-271 O-24”: SILTY SAND, sand is fine to coarse, I 

I I I I I (51) I med. gray (N5), wet, semi-consolidated, I 

I --I I I I I nwnerou~ 8hell fragments I 

I I I I I I .’ I 

I -I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I -- I I I I I I 

I I I I I I I 

I 40 --I I I I I I 

No 8holl.J 

I 

-I 

I 

-1 

I 

--I 

I 

-i 

I 

-I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

--I 

I 

-I 

I 

--I 

I I 

I -- 

I SheUs I 

I --I 

I I 

I --I 

I .I - -1-I I I I-1 I 7 
* sBL§YM 06/14/08 



II-L-III- iPROJEcT NUnBER:h'DC20368.H0 I BORING NO. : 07-MW4D SHEET: 2 OF 2 I 
--11--m-1 I I I 

CHZM HILL I I 
--I------ l SoILBoRImLoa I 

I _. I 

I PROJECT: LANTDIV-OCEANA LOCATIONiFIFTH GREEN LANDFILL, NORTHWEST WELL PAIR, DEEP WELL I 
IELEVATION: 16.2 DRILLING CONTRACTOR: ATEC (NORFOLK) I 

IDRILLING METHOD AND EPUIPKENT: MOBILE B-57 RIG WITH 6 l/4-INCH HSA AND MUD ROTARY WITH 5 7/a-INCH TRICONX BIT I 

IUATER LEVEL AND DATE: START I l/9/90 FINISH: 7/13/90 LOGGER: JIM FORD I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I cowENTs I 

I I I PEN. I IY I I 

I DEPTH I I TYPE I I TEST I SOIL NAME, COLOR, MOISTURE II4 LI DEPTH OF CASING, I 

I BELOW IINTERVAL AND IR I I CONTENT, RELATIVE DENSITY OR IS Cl DRILLING RATE, DRILLING I 

ISURFACE I I N'WBER I E. I 6"-6"-6.1 CONSISTENCY, SOIL STRUCTURE, IO Gl FLUID LOSS, TEST AND I 

I I I IC I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I I I I --- I I -1 I 

I I 40-42 

I -I 

I I 

I -I 

I 

I --I 

I I 

I -I 

I I 

I 45 --I 45-47 

I I 

I --I 

I 1 

I --I 

I I 

I --I 

I I 

I --I 

I I 

I 50 --I SO-52 

I I 

I --I 

I I 

I -I 

I I 

< --I 

I I 

I -I 

I .I 

I 55 --I 55-57 

I I 

I -I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I 60 --I 

I s4 1 22 I 3-3-2 I 0-16"~ SANDY CLAY, sand is fine, med. dark1 

I I I (5) l gray (NI), wet, consolidated8 16-24”: CLAY, I 

I 

I SS 

I 

I 

I 

I 

I S6 

I 

I s7 

I I I med. dark gray (N4), wet, very plastic 1 

I I I I 

I I I I 

I I I I 

I I I I 

1 I I I 

I I I I 

I 24 I 4-2-4 I O-24': SILT AND CLAY W/ SOME SAND, sand is I 

I I (‘3 I fine, med. dark gray (N51, wet, medium I 

I I I plasticity, contains shell fragments I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I 24 I 3-3-3 I 0-24-r SILTY SAND, sand la fine. slit is I 

I I (6) I C205, med. dark gray (N5), ret, unconsoli- I 

I I I dated, contains some shell fragments I 

I I I I 

I I I I 

I I I I 

L I I I 

I I I I 

I I I 1 

I I I I 

I 24 I 2-3-3 I O-24’: SILT MD CLAY, same aa S5 I 

I I (61 I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I ‘I I 

I I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 1 

I I 

I 

I 

I 

-I 

I 

-I 

I 

-I 

I 

-I 

I 

-1 

I 

-I 

I 

-I 

I 

-I 

I 
-- I 

I 

--I 

I 

-I 

I 

-I 

I 
. 

--I 

I 

-I 

I 

WELL SUMARY --I 

I 

[FINAL DEFTX - 55' -I 

ISCREEN - 45' TO 55' I 

ISAND - 42' TO 55' --I 

IBENTONITE - 40' TO 45' I 

IGROUT - O'TO40' --I 

I I 

I --I 

I I 

I -I 

1 I -I-l-I I I-1 I 

SBLSYM 06/14/88 



OC-00012-03.08-08/O l/9 1 

-0.011101 lPROJECT NUMSER:WDC 2036S.HD.03 I BORING NO.: 07-Mu5 SHEET: 1 OF 1 I 
111111.11 I I I 

CHZM HILL I I 
.1-111.11 I sooTLBoRmicIxlo I 

I a. I 

IPROJECT: LANTDIV-OCEANA LOCATIOIkFIFTH GREEN LANDFILL, NEAR TRAILER PMu( I 
IELEVATION: 17.8 DRILLING CONTRACTOR: ATEC (NORFOLK) I 
IDRILLING METHOD AND EOUIPMENTI MOBILE B-53 RIG WITH 4 l/4 AND 6 WI-INCH WSA I 
IWATER LEVEL &ND DATE, START s 7/2/90 FINISH: 7/2/90 LOGGER% STEVEN BROWN I 

I I DEPTH I STD. 1 SOIL DESCRIPTION IS B co-s I 

I I I PEW. I iy I I 

I DEPTH I I TYPE I 1 TEST I SOIL NAME, COLOR, MOISTURE IM LB DEPTH OF CASING, I 

I BELOW I INTERVAL1 AND IR I I CONTENT, RELATIVE DENSITY OR IB 00 DRILLING RATE, DRILLING I 

ISURFACE I 1 NLWBER I E I 6”-6”-6.1 CONSISTENCY, SOIL STRUCTURE, IO GB FLUID LOSY, TEST AND I 

I I I I c 

I I I --- 

I I I I 

I -I o-2 l Sl I 19 

I I I I 

I -- I I 

I I 

13-15. I O-19”: SANDY SILT, v. fine, brownish gray I 

14-12 l (5 YR 4/l), dry, very stiff I 

I I 

I I I 

I -- I I 

I I 3.5-5 I 

I -I I 

I I I 

I 5 --I I 

I I I 

I --I I 

I I I 

I -I I 

I I I 

I -0 I I 

I I 8.5-10 I 

I -- I I 

I I I 

I 10 --I I 

I I I 

I -- I I 

I I I 

I -I I 

I I 

-- I I 

I 113.5-1s I 

I .--I I 

I I I 

I 15 --I I 

I I 15-18 I 

I -I I 

I I I 

I --I I 

I I I 

I -- I I 

I I I 

I -I I 

I I I 

I 20 --I I 

I I 

I I 

s2 I 15 I 3-3-3 

II 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

s3 I 16 I 7-7-8 

II 

II 

I I 

I I 

WI I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUMENTATION I 

I I 

I I 

I I 

I I 

I I 

s4 1 18 I 3-3-5 

I I 

I I 

I I 

N/A I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

l O-5': SANDY SILT, JJJia 88 Sl; 5-10": SILTY 1 

I CLAY, brownish gray (5YR S/l), moist, soft;1 

I 10-12”: SILTY SAND, brownish gray 15YR 4/1)1 

I moist, soft; 12-15": SILTY SAND, same as I 

I 10-12" but wet I 

I I 

I I 

I I 

I I 

I I 

I O-4.: SILTY SAND, v.f. to med., medium I 

I yellowish brown (10 YR 5/2), wet, soft; I 

I 4-16=: SAND, v.f. to coarse, med. gray (N5)l 

I wet, loose 

I 

I 

I 

I 

I 

I 

I O-9.; SAND, same as 4-16” of s31 9-15”: 

\ SXLTY SAND, med. yellowish brown (10 YR I 

1 5/2), wet, Soft; 14-18.: SAND, same as O-g"1 

I I 
I 15 TO 18 ft. logged from cuttings: SAND, 1 
1 same as 15-18” interval of S4 I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I --I 

I I 

I -I 

I I 

I --I 

I I 

I -I 

I I 

IWater table at approx. 5 ft--I 

I I 

I -I 

I I 

I --I 

I I 

I --I 

I I 

I -- 

I I 

I -- 

I I 

I --I 

I I 

I -- I 

I I 

I -- I 

I I 

i -0 I 

I I 

I -- I 

I I 

I WELL SUbmARY --I 

I I 

IFINAL DEPTH - 18’ --I 

ISCREEN - 7’6” TO 17’6” I 

lSAND - 5*7” TO 18' --I 

IBENTONITE 4’ TO 5’7” I 

IGROUT - 0’ TO 4.0’ --I 

I I 

I -- I 



---I----- IPROJECT MlMaERsWlX 20368.H0.03 I BORING NO.: ll-hful SHEET: 1 OF 1 I 
-1111-111 I I I 

CHZM HILL I I 
----muI- I w)xLBoRqmLw I 

I -. I 
IPROJECT: LANTD1v-oCEANA LOCATIONkl'E 11, FIRE FIGHTING TRAINING PIT I 
IELEVATION: 17.1 DRILLING CONTRACTOR: AITEC I 
IDRILLING METHOD AND EQUIPMENT: MOBILE B-53 RIG WITH 4 l/4 AND 6 l/4-INCH HSA I 

IWATER LEVEL AND DATE: START: 6/28/90 FINISH: s/29/90 LOGGER: STEVEN BROWN I 

I I 

I I DEPTH I STD. I SOIL DESCRIPTION IS I c-s I 

I I I PEN. I IY I I 

I DEPTH 1 I TYPE I I TEST 1 SOIL NAME, COLOR, MOISTURE IM LI DEPTB OF CASING, I 

1 BELOW IINTERVAL MD IR I I CONTENT, RELATIVE DENSITY OR 18 01 DRILLING RATE, DRILLING I 

ISUEACE I I NUMBER I E I 6”-6”-6’1 CONSISTENCY, SOIL STRUCTURE, IO GI FLUID LOSS, TEST AND I 

I I I ic I (N) I MINERALOGY, USCS GROUP SYMBOL IL I INSTRUKENTATION I 

I ‘--I-I I I f-1 I 

I I I I I I I 

I -I o-2 I Sl I 20 1 3-3-3-3 I O-20.: SANDY CLAY, graybh brown (5 XR 3/2)1 

I I I I I I !aOiJt, JOff I 

I -I I I I I I 

I I I I I I I 

I --I I I I I I 

I I 3.5-5 I s2 I 18 I 4-3-4 I O-11.: SILTY CLAY, grayish brown (5 YR 3/2)1 

I .- I I I I 1 moist, #oft; 11-B': CLAY, graonfrh gray I 

I I I I I I w/ orange staining (5 GY 6/l), moist, soft I 

I 5 -I I I I I I 

1 I I I I I I 

B --I I I I I I 

I I I I I I I 

I --I I I I I I 

I I I I I I I 

I -I I I I I I 

I I 8.5-10 I s3 I 19 I LO-lo-131 O-5.: CLAYEY SILT, grayfJh brown (5 YR 3/2) I 

I -I I I I 1 IDOiJt, JOft; 5-17”: SAND; f. t0 C., dk. 1 

I I I I I I ydlovish orange (10 YR 6/6), vet, loosor I 

I 10 -I I I I I 17-19.: SAND, med.lt. gray (N6), wet, lOOJ~1 

I I I I I I I 

I -- I I I I I 

I I I I I I I 

I -I I I I I I 

I I I I I I I 

I -- I I I I I I 

I 113.5-15 I s4 1 22 I 12-23-281 O-22”: SAND, JJme.aJ 53, 17-19. I 

I --I I I I I I 

I I I I I I I 

I 16 -I I I I I I 

I I I I I I I 

I -I I I I I I 

I 116.5-18 I s5 I 23 I 7-10-10 1 O-23’: SAND, same as PA I 

I -- I I I I I I 

I I I I I I I 

I 

I 

I 

I 

I 

I 

I 

I 

IWater tablo at 8 ft. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I WELL s-r 

I 

IFINA& DEPTR - 18'6" 

1 
-I 

I 

-I 

I 

--I 

I 

-I 

I 

-I 

I 

--I 

I 

--I 

I 

-I 

I 

-- 

I 

-- 

I 

--I 

I 
-- I 

I 

-I 

I 

-- I 

I 

-- I 

I 
-- I 

I 

-I 

I 

I --I I I I I I ISCREEN - 8’2” TO 18’2” --I 

I .I I I I I I ISAND - 5'11" TO 18'6" I 

I -- I I I I I IBEXTONITE 4’ TO 5’11” --I 

I I I I I I I IGROUT - 0’ TO 4’ I 

I 20 --I I I I I I I -- 

I I- -1-I I I I -I I 
e-7 PVU ntz I?. lCIl 



Appendix B 

IN-SITU HYDFtAULIC CONDUCTMTY DATA ANALYSIS 



. 

2B-MW5 TEST 2 

0, 24-2 48-4 72-6 96-8 121, 

Tinat- dsezcz:c) 



2B-NW5 TEST 3 

. 

4 

O 4 
0 

4 0 
4 

0 4 
-c 

lllllll 11 

18.6 37-6 56.4 75.2 34 
Time CsecI 



2B-MW7 TEST 1 

ye = 189. CM 

0, 16-8 33-6 50-4 67.2 84” 
Tim62 cz5ecz=l 



100. 

IO, 

I, 

0.1 

23~MN7 TEST 2 

= 8.08353 

157.8 cn 

l-E-002 
0” 20-4 40.8 61-2 81-6 102, 

TimE9 Cz5e6=3 



2tZ-MN6 TEST 2 

n 

m 0 
0 0 

0 o--a: 

0. 17-8 35-6 53.4 71-2 89. 

0 

? 

Q 



. 

2C-Me46 TEST f 

= = 1432 cn 

0. 6-6 13-2 19.8 26.4 33, 
Time CsecI 



2B-MW8 TEST 1 
100” m, ,, ,,, ,, ,, ,,, ,,, ,, ,,- ,, ,-,,* ,, ,,. ,- 

0” 16.8 33-6 50-4 67-2 84, 
Time C~5siec3 



2B-NW8 TEST 2 
100. 

0” 25-4 50.8 76.2 101-6 127, 
Tinat 65ecEd 



2B-MM9 TEST 1 

100, 

1” 
0. g3, 

296.5 on 

-Q 

- 

I- 

18, 
Time 

27. 
CS#SCl 





n 

E 
0 

U 

100” 

IO” 

I” 

2B-MWS TEST 3 

000 OoOQoQQ 

. 

0.1 llllll lllll1l~l 11111 

133 0” 26.6 53.2 79.8 106.4 
Time Csiec) 



2B-NW10 TEST 1 

lllllll~nll11111~111111 11111111 

K = 0.883093 cn/sec: 

ue = 609.5 CM 
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Appendix C 

FIELD PARAMETER MEASUREMENTS IN GROUNDWATER 
AT NAS OCEANA, 1990 

WLXR509/046.51/3 



Table C-l 
FIELD PARAMETER MEASUREMENTS IN GROUNDWATER 

NAS OCEANA 
1990 

_. 

Page 1 of 2 

2B-MW2 08/07/90 12:lO 6.90 327 19.0 
2B-MW3 08/07/90 10:s 6.75 650 20.8 
2B-MW4 08/07/90 17:30 6.08 500 22.0 
2B-MW5 08/0819fI 1355 530 21.8 
2B-MW6 08/08/90 1525 328 23.9 
2BMW7 08/07/90 l&10 6.09 300 21.3 
2B-MWS 08/07/90 15:00 7.19 350 18.3 
2B-MW9 OS/07190 8:15 6.87 270 17.2 
2B-MW 10 08l08/90 11:35 705 22.8 
2B-MWll 08/08/90 lo:20 508 23.0 

2C-MW 1 08hm9o lo:05 800 24.0 
2C-MW2 08/09/90 14:lO - 650 22.5 
2C-MW3 08/1oPO 7:50 - 500 20.8 
2C-MW4 08/10/90 905 - 400 21.2 
2C-MW5 08/09/90 11:50 500 27.2 
2C-MW6 o8lo9Po 8:45 410 22.0 
2C-MW7 08/09/90 15:40 - 700 24.0 
2C-MW8 o8/o919o 17:lO - 440 27.0 
2C-MW9 owo9/90 16:55 _ 458 20.5 

2D-MWl 08mPo 1125 241 21.0 
2D-MW2 08/07m 17:00 7.03 525 23.0 
2D-MW3 08/07/90 16:05 6.64 180 30.0 

2E-MWl 08/09/90 1445 - 355 23.0 
2%MW2 08/09/90 13:40 - 2239 21.8 
2E-MW3 08/09/90 15:45 - 158 22.1 

WDCRXVB4.51 
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Table C-l 
FIELD PARAMETER MEASUREMENTS IN GROUNDWATER 

NAS OCEANA 
1990 -. 

Page2of2 

wDcR5o3m34.51 
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INTERIM RCRA FACILITY INVESTIGATION 
NAVAL AIR STATION, OCEANA 

APPENDIX D: LABORATORY DATA 

Prepared for: 

ATLANTIC DIVISION NAVAL FACILITIES 
ENGINEERING COMMAND, 

Norfolk, Virginia 

Contract N62470-90-R-7638 

CH2M HILL, Inc. 

August, 1991 



---..--- -3 
‘3 

OC-00012-03.08-Ofi/Ol/91 1 

3.A 

.--7 . .EPA .swmT- 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

) Name: CHUM HILL/MGM L Contract: 
Ol-MWl 

-&I Code: Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517004 

jample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

5 Moisture: not dec. 

Lab File ID: B2V0006496 

Date Received: 08/07/90 

Date Analyzed: 08/18/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene chloride -~~ ---a -~ ~~-- - ~-~---~-- 
67-64-l ---------Acetone 
75-15-o 

--- - --_-- 
---------Carbon disulfide 

75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l;l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 

. I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane ' 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ----;----Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromofonn 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 

10 
10 
10 
10 

3 
6 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
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5 
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z 
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U 
U 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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FORM I VOA l/87 Rev. 
000027 



OC-00012-03.08-08/0!'/91 

* B Engineers 
B Planners 
B Economists 
B Scientists . ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: 
Lab Sample ID: 16517004 Sample Matrix: WATER 

Percent Mdisture: 
Date Analyzed: z%% 

Client Sample ID: Ol-MWl Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number uq/L CAS Number uq/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . . . . . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 84 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

. 

CHPM HlLL Montgomery 
Environmentai Labaratory 

2567 FaLriane Drive, P 0. Box230548, 
Montgomery, Alabama 361: 6 

000132 
205.271.1444 
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REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 4 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date .Received: 08/07/90 
------===========================t=e===================================================----- 
Sample Description: Ol-MWl GROUND WATER 1720 GRAB 
Laboratory Sample Number: 16517004 Date,Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Date Extracted EPA504.1 . . . . 00/10/90 . . . . . . . . 

1,2-Dibromoethane (EDB) EPA504.1 0.02 qo.02 w/L 08/13/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 . . . . 108 Xrec 08/13/90 

===================================I================================================------= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

000168 
CH2M HILL Montgomery 2567Fairlane Drive, P.0. 80x230548, 

Environmental Laboratory Montgomery, Alabama 36116 
205.271.1444 
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Report,.of Analyticri Data - EDB arId DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE 

Project: LANTDIV-OCEANA Lab Swlc Id: 83258E 

Proj No: WC 20368.HO.07 X Moisture 0.00 

Method: 504 Dilution Fnctor: 1.00 

Matrix: UATER Instrunent ID: Gw3 

Sanplcr: STEVEN R. RRWN Colum: J L U DR-624 

Client Sample ID/Description: 01-MU1 (LW #16517-4) 

Date Swqbd: 8/6/90 
Date Received: 8/8/90 
Date Extracted: 8110190 
Date Analyzed: 8/13/90 
Anfalyst: JEH 
Date Reported: 8/16/90 

CAS Nwber CW Reporting Sanplt Reporting 
Limit Result Units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.... . . . . . . . . . . . . . . . . . . . . . . ..I....... . . . . . . . . . . . . . . . . 

106-93-4 1,2-D ibraocthane 0.02 U WI/L 
96-12-8 1.2.Dibwno-3-chloropropane 0.02 U W/L 

. . . . . . . . . . . . . . . I....................................... . . . . . . . . . . . . . . . . . . . . ..‘.......................... 

79-34-5 1,1,2,2-Tttrtchloroethane-SS 108 Xrtc 

U = Canpovd analyzed for hutnotdetected 
SS = Surrogate St as percent rccovtry 

Rtvitwd by: 
u 

000185 
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m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/14/90, 
Page: 4 of 13 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAW/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
=============r==t=================================================================-----== 
Sample Description: Ol-MWl GROUND WATER 1720 GRAB 
Laboratory Sample Number: 16517004 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Total Pttroleun Hydrocarbons 

Reaulta for non-aqueous matrices are baaed on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

INRPRPT(v900202) 

CH2M HlLL Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama 36116 

000072 
205277.1444 
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IA /_ --_; EpA ..smLE No l 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

J Name: CHZM HILL/MGM Contract: 
Ol-MW2 

',ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526002 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006471 

Level: (low/med) LOW Date Received: 08/07/90 

5 Moisture: not dec. Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

I’ 

- 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l --------..Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l-l-Dichloroethane 
540-59-O --------1;2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3=Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7--------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styr-ne 
1330-20-7 -------Xvlenes (Total\ 

FORM I VOA 

10 
10 
10 
10 

8 
24 

2 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 

: 
5 
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Q 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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l/87 Rev. 

000008 
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@ B Engineers 
i_ ? 

B Planners 
m Economists 
B Scientists . ORGLICS ANALYSIS DATA SHEET 

i&oratory Name : CH2M HILL/MGM Concentration: LOW Date Extracted: 08/08/90 
;a.b Sample SD: 16526002 Sample Matrix: WATER Date Analyzed: 09/05/90 
Xient Sample ID: Ol-MW2 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number uu/L CAS Number us/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 u 
12672-29-6 Aroclor-1248 . . ._. . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 94 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

. 

CHZM HlLL Montgomery 
EnvironmentalLaboratory 

2567 Fairlane Drive, P. 0. Box 230548, 
Montgomery. Alabama 36116 

00020.5 
205 271.1444 
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@ - Engrteers 
-....---_ --_- --___-_” 

- Pkm-ters 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scientists . 

Date: 09/12/9o 
Page: 2 of 12 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0;07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
===B====-----=EE==r=======P===================================================-----===------- 
Sample Description: Ol-MW2 GROUND H20 0950 GRAB 
Laboratory Sample Number: 16526002 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Hethod Det Limit Result Units Ana Date 

Date Extracted EPA504.1 --_- 08/10/90 --_- -__- 
1,2-Dibromoethane (EDB) EPA504.1 0.02 co.02 q/L 08/13/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 101 Xrec oa/i3/90 

=2======================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: ,M 

CH2M HILL Montgomery 2567 Fahne Owe. P. 0. Box 230548. 
Environmenfal Laboratory Montgomery, A(abama36116 

INRPRPT(v900202) 

000218 
205.277,1444 
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Report of Analytical Data - EDB and DBCP 

Client: NAW-LANTDIV Laboratory: GAINESVILLE Date 
Project: LANTDIV-OCEANA Lab SaRgle Id: a3288E Date 
Proj No: UDC 20368.HO.07 X Moisture 0.00 Date 
Method: 504 Dilution Factor: 1.00 Date 

Sempled: a/7/90 
Received: a/9/90 
Extracted: 8/10/90 
Analyzed: a/13/90 

Inatrunent ID: GM3 Analyst: JEH 
Colum: J B U DB-624 Date Reportad: 8/16/90 

Matrix: UATER 
Senpler: STEVEN R. BRWN 

Client Saa@e ID/Description: 01-MU2 (LM #16526-2) 

CASNwkoer Conpovd Reporting Sernple Reporting 
Limit Result Units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._____I______________ . . . . . . . . . . . . . . . . ---............. . . . . . . . . . . . . . .._ 

106-93-4 1,2-Dibromoethane 0.02 U W/L 
W-12-8 1,2-Dibroew3-chloropropane 0.02 U w/1. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.................. . . . ..L.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

79-U-5 1,1,2,2-TctrachLoroethane-St 101 %rec 

U = Canpoud analyzed for butmtdetected 
SS = Surrogate Standard reported as percent recovery 

/ 
Reviewed by: 

I 000236 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 2 of 23 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAW/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
=========P====E============r==========================================================~==== 
Sample Description: Ol-MW2 GROUND H20 0950 GRAB 
Laboratory Sample Number: 16526002 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Oet Limit Result Units Ana Date 

Total Petroleum Hydrocarbons 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwis . 
ip 

Reviewed by: N 

INRPRPT(v900202) 

CHZM HILL Montgomery 
Enwronmental Laboratory 

2567 Fairlane Drive. P. 0. Box 230548, 
Montgomery. Alabama 36116 

205271.1444 
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lA EPA smr-I- I’ 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 
Ol-MW3 

'ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526001 

ample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

i Moisture: not dec. 

Column: (pack/cap) CAP 

Lab File ID: BlV0006489 

Date Received: 08/08/90 

Date Analyzed: 08/18/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4---F----- l,l-Dichloroethene 
75-34-3---9 ------ l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6---..-- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate ~ ~ 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
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Client: CH2M HILL/WDC 

Atten: 

OC-00012-OS.OS-08/01/91 ' 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 1 of 23 

625 HERNDON PARKWAY 
HERNDON, VA 22070 

MR. FRANK LEWIS 

Project Number: WTX20368.HO.0’7 

LANTDIV-NAVY/OCEANA 
Laboratory Number: 16526 
Date Received: 08/08/90 

_______--_----------------------------------------------- ---------------------------------------------------------===========================----- 

Sample Description: Ol-MW3 GROUND H20 0815 GRAB 
Laboratory Sample Number: 16526001 Date Collected: 08/07/90 Matrix: WATER 
_______-______--_-__--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________-------------------------------------------------------------------*------------- 

Total Petrolem Hydrocarbons EPA418.1 0.06 0.14 W/L 09/@4/90 
=-----------===========--------------=====----------=----------- -----------=====================I== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/' 

Reviewed by: l 

- 

CH2M HlLL Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama361 16 

INRPRPT(v900202) 

000026 
205.271.1444 
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k, 

oc-00012-03.08-08/01/91 t 

ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CHSM HILL/MGM Concentration: LOW Date Extracted: .08/08/90 
Lab Sample ID: 16526001 Sample Matrix: WATER Date Analyzed: 09/05/90 
Client Sample ID: Ol-MW3 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number UU/L CAS Number w/L 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . . . . . . -0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Atoclor-1260 . . . . . . 0.2 u 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 87 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CH2M HILL Montgomery 
Environmental Laboratory 

2567 Fairlane Drive, P. 0. Box230546, 
Montgomery, Alabama 36116 

000203 
205.271.1444 

. 



OC-00012-03.08-08/01/91 i. 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 1 of 12 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY 
HERNDON, VA 22070 

Atten: MR. FRANK LEWIS 

Project Number: WDC20368.HO.07 
LANTDIV-NAVY/OCEANA 
Laboratory Number: 16526 
Date Received: 08/08/90 

______________--------------------------------------------------- -----------------------------------------------------------------======================== 

Sample Description: Ol-MW3 GROUND H20 0815 GRAB 
Laboratory Sample Number: 16526001 Date Collected: 08/07/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA506.1 __-- 08/10/90 -_-_ .--- 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 co.02 ug/L 0803/90. 
1,1,2,2-Tetrachloroethane - SS EPA504.1 -v-e 100 %rec 08/13/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/ 
Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 
Environmental Laboratory 

2567 Faklane Drive, P 0.50~230548. 
Montgomery, Alabama 36116 

205277.1444 



.~, --___ 

OC-00012-03.08-08/01/91 \ 

. Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV 

Project: LANTDIV-OCEANA 
Proj No: WC 2036B.HD.07 

Method: 504 
Matrix: WATER 
Senpler: STEMN R. BRAN 

Laboratory: GAINESVILLE Date Sampled: 0/7/90 
Lab Sanplc Id: 83287x Date Received: 819190 
X Moisture 0.00 Date Extracted: 8/10/90 
Dilution Factor: 1.00 Date Analyzed: a/13/90 
Instrunent ID: GM3 Analyst: JEH 
cotum: J 8 U DB-624 Date Reported: a/w90 

Client Serrgle ID/Description: Ol-MU3 (LH #16526-l) 

106-93-4 1,2-Dibroswthane 0.02 U W/L 
96-12-8 1,2-Dibraso-3-chloropropane 0.02 U W/L 

1,1,2,2-fetr&hloroethanee-SS 100 Xrec 

Reviewed by: 

000235 



.‘ioC-000 12903.08-08/O l/9 1 

IA _-_ _,. EPA- ~.-~.. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
1 Name: CH2M HILL/MGM Contract: % 

Ol-MW4 

'&ab Code: Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517002 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: ClVOO10872 

Level: (low/med) LOW Date Received: 08/07/90 

j Moisture: not dec. Date Analyzed: 08/16/90 

Column: (pack/cap) CAR Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride *- 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total)- 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
‘Jl-‘j5-6-------- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane ' 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 u 
10 u 
10 u 
10 u 
25 B 
16 B 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 

U 
z u 
5 u 
5 u 
4 J 
5 u 
5 u 

10 u 
10 u 
'5 u 

5 u 
U 

z u 
9 

U 

FORM I VOA l/87 Rev. 
000013 
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oc-000 12-03.08-08/O l/91 1 

Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE Date Senpled: w/90 
Project: LANTDIV-DCEANA Lab Sample Id: 03256E Date Received: 8/a/90 
Proj No: WC 20368.tID.07 X Moisture 0.00 Date Extracted: 8/10/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: .8/13/90 
Matrix: UATER Instrumrnt ID: GCEi Analyst: JEH 
Sas@er: STEVEN R. BRCWN c01uml: J & Y DE-624 Date Reported: S/16/90 

Client Sample ID/Description: Ol-MU4 (LW #16517-2) 

CASNurt>er Corrpound Reporting Sample Reporting 
Limit Result Units 

106-93-4 1,2-Dibrasoethane 0.02 u W/L 
96-12-8 1,2-Dibraao-3-chloropropane 0.02 U W/L 

. 

1,1,2,2-Tetrachloroethans-SS 121 Xrec 

U = Ccspound analyzed for butnotdetected 
ss = 

Reviewcd by: 

OGO18-3 



OC-00012-03.08-08/01/91 ’ 

@ B Engineers 
_ _. .~ _... 

B P/onners 
m Economists 
- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
2 of 13 

Client: CHZM HILL/WDC 
Page: 

625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: HR. FRANK LEWIS Date Received: 08/07/90 
=======Ip==-----========----------------===------=====---------------------------------- ---------------------------- 
Sample Description: Ol-MW4 GROUND WATER 1500 GRAB 
Laboratory Sample Number: 16517002 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
. . . . . . . . . . . . . . . . . . . . . . . ..-...............-........-.........-.........-.................................................. 

Total Petroleun Hydrocarbons EPA418.1 
==================================================~~~======-----~~--------~~~ 

09/03/90 
------------------------ -----====== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

CHZM HlLL Montgomery 2567 Fairlane Drive, P. 0. Box230548, 
Environmental Laboratory Montgomery, Alabama 36 17 6 

INRPRPT(v900202) 

000070 
205.271.7444 
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@ B Engineers 
B Planners 
B Economists 
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-,yc_, I. - -__c(m.“~-m. 

ORGANICS ANALYSIS DATA SHEET 

l 

L&oratory Name: CHPM HILLhGM Concentration: LOW Date Extracted: 08/08/90 
Lab Sample ID: 16517002 Sample Matrix: WATER Date Analyzed: 09/0.5/90 
Client Sample ID: Ol-MW4 1 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number us/L CAS Number uu/L . 
12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.4 
11096-82-5 Aroclor-1260 ...... 0.2 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 99 

U - Analyzed for but not detected. 
B - Detected in QC blank, 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

, Form I 
'\ 

CH2MHiLL Montgomery 2567Fafrlane Drive, P. 0. Box230548 
EnvironmentaiLaborafory Montgomery, Alabama 367 16 

d 

in0126 
205.271.1444 
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1 OC-00012-03.08-08/01/91 ‘? 

’ B Engineers 
___, 

- Plannen 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists . 

Date: 09/13/90 
Page: 2 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
=I=====I===P=====t==T===T='=9===P===X==================================================== 
Sample Description: Ol-MW4 GROUND WATER 1500 GRAB 
Laboratory Sample Number: 16517002 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 _--- oaj1oj90 __-_ ___- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 W/L 08/13/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 m-e- 121 Xrec oaji3/90 
============r======================I===x================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2MHILL Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery,Aiabama36116 

205271.1444 
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OC-00012-03.08-08/01/91 1 

lA 
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El?iKm 
- 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
l 

Name: CH2M HILL/MGM Contract: 
01-MW4-DUB 

,ab Code: Case No.% 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517003 

;ample wt/vol: 5.0 (g/mL) ML Lab File ID: ClVOO10873 

Level: (low/med) LOW Date Received: 08/07/90 . 

t Moisture: not dec. Date Analyzed: 08/16/90 

",olLlmn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74- 87-3 ---------Chloromethane 
74- 83-9 ---------Bromomethane 
75- '01-4 ---------Vinyl chloride 
75- 00-3 ---------Chloroethane 
75- '09-2 ---------Methvlene chloride 
67-64-l ---------A&&e --- - __--- 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1;2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1.2-DichloroDroDane ' 
10061-01-5 ------cis-1,3-Dich&&&pene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans.1,3=Dichloropropene 
75-25-2 -L-------Bromofo~ 
591-78-6 -------:2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA 
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@ - Engineers 
- P/m& 
m Economists 
B Scientists 

~____I_ ___,_._ -I_ .-._ _.__l__l_l__- 

ORGANICS ANALYSIS DATA SHEET 

‘L&oratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: O&i/08/90 
Lab Sample ID: 16517003 Sample Matrix: WATER Date Analyzed: 09/05/90 
Client Sample ID: Ol-MW4 DUP Percent Hoisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number us/L CAS Number uu/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
ill41-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . . . . . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.3 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 96 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

/’ Form I 

CHZM HILL Montgomery 
Environmental Laboratory 

2567 Fairlane Drive, P 0. Box230548. 
Montgomery, Alabama 36116 



OC-00012-03.08-08/01/91 i’ 

@ I Engineers 

._ ._.-_. 

Plunners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/13/90 
Page: 3 of 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVYIOCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
==='==ZII====E======E=t=r==E========3==================~========================================== 
Sample Description: Ol-MW4 DUP GROUND WATER 1535 GRAB 
Laboratory Sample Number: 16517003 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__-_-_--__----___--_____________________-----------------------.-------------------------------------------.------------- 

Date Extracted EPA504.1 m-e- 08/10/90 m--w _--- 

1,2-Dibromoethane CEDE) EPA504.1 0.02 so.02 W/L 08/13/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 mm-- 95 Xrec 08/13/90 
============o=============P===I======================================================-------= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

CH2hl HIL L Montgomery 2567 Fairlane Drive, P. 0. 60x230548, 
Environmenlal Laboratory Montgomery, Alabama 36 116 

INRPRPT(v900202) 

GGG167 
205.271.1444 



oc-00012-03.08-08101/91 ‘i 

I \\ Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-NAW L&oratory: WIYESVILLE 

Project: LANTDIV-UZkANA Lab Slraplc Id: 83257E 

Proj No: WC 20368.UO.07 X Moisture 0.00 

Method: SD4 Dilution Factor: 1.00 

Matrix: UATER Instrment ID: GC#3 

Swrplcr: STEVEN R. BRWU Collnn: J C U DB-624 

Date S-led: 8/6/9D 
Date Received: 8/8/9D 
Date Extracted: 8/10/9D 
Date Analyzed: 8/13/9D 
Analyst: JEH 
Date Reported: 8116190 

Cliant Swplc ID/Description: Ol-M4 DUP (LR #16517-3) 

106-93-4 l,t-Dibraaoethana 0.02 U WI/L 
96-12-8 1,2-Dibromo-3-chloropropane 0.02 U W/L 

1,1,2,2-lctrachloroathane-SS 95 Xrec 

U = Ccqomdanelyzad for butnotdetected 
rcent recovery 

000184 
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REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 3 of 13 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
======================================5================================================== 
Sample Description: Ol-MW4 DUP GROUND WATER 1535 GRAB 
Laboratory Sample Number: 16517003 Date Collected: 08/06/90 Matrix: WATER 
--------------------___L________________------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons EPA418.1 8.06 307 w/L 09/03/90 
=====p=================================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

INRPRPT(v900202) 

CH2M HiLL Montgomery 
Environmental Laboratory 

2567 Fairlane Drive, P. 0. 80x230548, 
Montgomery, Alabama 36116 



OC-00012-03.08-08/01/91 i 
lA ."y'l. _. ._ ~___ . . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Ol-MW5 
.~b Name: CH2M HILL/l&M Contract: 

Qb Code; Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517001 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006492 

Level: (low/med) LOW Date Received: 08/07/90 

b Moisture: not dec. 

Column: (pack/cap) CAP 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
5 .A LI a a a -. hloroethene (Total) 4U-3Y-U--------l,Z-U1c1 

67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------20Butanone (MEK) 

I- 

71-55-6 ---------l,l,l-Trichioroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 
75-27-4 

--------Vinyl acetate- 
---------Bromodichloron nethane 

78-87-5 ---------1.2-DichloroDroDane . 
10061-01-S ------cis-1,3-Dichiokpropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2=Trichloroethane 
71-43-2 ---------B&ene 
10061-02-6 ------trans.1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone ~~ 
108-10-l 
'127-18-4 

--------4-Methyl-2qm pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloa :hane 
108-88-3 --------T&l;& 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 
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10 
10 
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OC-00012-OS.OS-08/01/91 
..-~,.“yI_-_ ._,..~ .-, _ .- 

_’ - Scientists ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: 
Lab Sample ID: 16517001 Sample Matrix: WATER Date Analyzed: i!%% 
Client Sample ID: Ol-MW5 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number ucr/L CAS Number us/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
X104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . . . . . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
2,4,6-Tribromobiphenyl - SS 116 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX- Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Montgomery 
Environmental Laboratory 

- o”0 0 12 3 
2567 Fairlane Drive. P. 0. Box 230548. 205271.1444 
Montgomery, Alabama 367 7 6 



\,i OC-00012-03.08-08/01/9j I 
- --____._ _ _-_-._ -,__ 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 1 af 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.~0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
OI======P======IIIlr====EI=PPBIPIC-=================================================-----====-----= 
Sample Description: Ol-MW5 GROUND WATER 1200 GRAB 
Laboratory Sample Number: 16517001 Date Collected: 08/06/90 Matrix: WATER 
__--------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________---._____------------------------------------------------------------------------------------------------------ 

Date Extracted EPA504.1 ---- 08/10/90 ---- ---- 

1,2-Dibromoethane (ED61 EPA504.1 0.02 co.02 W/L 08/13/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 108 %rec 08/13/90 
------------------------------=======5=============------=======-----================== --------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPQRTED. 
Reviewed by: & 

INRPRPT(v900202) 

000165 
CHZM HlLL Montgomery 

Environmental Laboratory 
2567 Fairlane Drive, P. O.Box230548, 
Montgomery, Alabama 36116 

205271.1444 



OC-00012-03.08-08/01/91 ' 

Report of Analytical Data - ED6 and DBCP 

Client: LANTDIV-NAW laboratory: GAINESVILLE Date Senplad: 8/6/W 
Project: LANTDIV-DCEANA Lab Svlplc Id: 83255E Date Received: 8/8/90 
Proj No: UDC 20368.x0.07 X Hoisture 0.00 Date Extracted: 8/10/90 
H&hod: 504 Dilution Factor: 1.00 Date Analyzed: 8113190 
Hatrix: WATER Ittstruamt ID: oc#3 Analyst: JEH 
Swlcr: STEVEN R. BRWN Colum: J B U DE-624 Date Reported: 8/16/W 

Client Sm@c ID/Description: Ol-HU5 <LH #16517-l> 

106-93-b 
96-12-8 

1,2-Dibraaoethane 
1,2-Dibrmo-3-&hloropropma 

0.02 
0.02 

79-34-S 1,1,2,2-Tetrachloroethane-SS 108 Xrec 

U = Cqmnd snalyzed for but not detected 

000182 
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@ - Engineers 
_.- 

B Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists . 

Date: 09/14/90 
Page: 1 of 13 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
-------------------------====-------------------------=------ -___------e----v-- =======I===='=====-------=== 
Sample Description: Ol-MW5 GROUND WATER 1200 GRAB 
Laboratory Sample Number: 16517001 Date Collected: 08/06/90 Matrix: WATER 
_________-------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________*__-____----------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.29 6.77 WL 09/03/90 
=------=------======-----E========--------===================------------------------------ ----------------1-----qw------ 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. ,.Reviewed by: 

/g/ 

INRPRPT(v900202) 

000069 
CH2M HILL Montgomery 2567 Fairlane Drive, P. 0. 50x230548, 

Environmental Laboratory Montgomery, Alabama 36116 
205.271.1444 



! 

OC-00012-03.08-08101f91 
1A --- . .~. T&-z+ar YmLIY -w i 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
") : 1- 

I I 

t Name: CH2M HILL/MkM I 
Ol-SW1 

Contract: I 

I;ab Code: Case No.: 17213 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 17213007 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: c1voo11974 

Level: (low/med) LOW 

4, Moisture: not-dec. 

Column: (pack/cap) CAP 

Date Received: 11/09/90 1 

Date Analyzed: 11/15/90 

Dilution Factor: 1.0 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride. 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disu lfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane: 
540-59-o 
67-66-3 

--------1,2-Dichloroethene (total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2LBuj--none 
71-5 5-6 ---------l,l,l-Trichloroethane 
56-2 3-5 ---------Carbon Tetrachloride 
108- 05-4 --------Vinyl Acetate 
75-2 7-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-Pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (total) 

10 
10 
10 
10 

; 
3 
5 
5 
5 
2 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
'5 
10 
5 
5 
5 
5 
2 

Q 

u 
IT 
u 
u 
B 
BJ 
J 
u 
u 
IT 
J 
u 
u 
u 
3 
u 
u 
3 
3 
3 
u 
3 
3 
J 
3 
J 
iJ 
U 
U 
U 
U 
U 
U 
J 

FORM I VOA l/87 Rev. 
000033 

/"s 
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oc-00012-03.08-08/01/91 1’ 

REPORT OF ANALYTICAL RESULTS Date: 12/07/90 
Page: 6 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
==D=======P=='=========L=========P3=PP========~======================================== 
Sample Description: Ol-SW1 SURFACE WATER 1410 GRAB 
Laboratory Sample Number: 17213007 Date Collected: 11/08/90 Matrix: WATER 
___-__-__-------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
___________________*--------.-------------------.----------------------------------.------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.05 0.54 
===============-------===========---------======------=====================~~====~~~~~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
/ 

INRPRPT(v900202) 

000075 
- 

CH2M HILL Quality 
Analytical Labofa tories 

720 1 N. W. 17 th Place, 904.331.2442 
Gainesville, Florida 32605 FAX904.331.5320 



OC-000 12-03.08-08/O l/9 1 r I 
.-. ----.___ ,. -.~. _I__ 

@m fngineers Planners 
m Economists ORGANICS ANALYSIS DATA.,SHEET 
B Scien tisfs 

Laboratory Name: CH2M HILL/MGM 
Lab Sample ID: 17213007 
Client Sample ID: 01-SW1 

ConcentrBtiona LOW Date Extracted: 
Sample Matrix: WATER Date Analyzed: 
Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number w/L CAS Number us/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 

. 53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . : . . . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
4-Bromobiphenyl - SS 98 

U - Analyzed for but not detected.": 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Quality 2567 Fairlane Drive, P. 0. Box 230548, 
Analyticat Laboratories Montgomery, Alabama 36116 

205.271.1444 



OC-00012-03.08-08/01/91 
1A ./- - ,.. .l-- "m~-vuY &TV. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Ol-SW2 / _ Name: CH2M HILL/MGM Contract: 

'ab Code: Case No.: 17213 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 17213008 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: c1voo11975 

Level: (low/med) LOW 

Moisture: not dec. Date Analyzed: 11/15/90 

column: (pack/cap) CAP Dilution Factor: 1.0 

Date Received: 11/09/90 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene Chloride 
67-64-l ---------Acet&ne 
75-15-o ---------Ca 
75-35-4---------l, 
75-34-3--------&l, 
54o-sg-o------11, 

rbon Disulfide 
1-Dichloroethene 
1-Dichloroethane 
2-Dichloroethene (total\ 

67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
108-05-4 --------Vinyl Acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-DichloroDroDene ---s--s.--- 
79-01-6 ---------Trichioroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 

---------B&~ene 
2-6 ------trans-1,3-Dichloropropene 

71-43 -2 
10061 -0 
75-25 ,- 2 
591-7 8- 
108-l o- 
127-18-4 --------Tetrachloroethene 

---------Bromoform 
6 --------2-Hexanone 
1 --------4-Methvl-2-Pentanone 

79-34 
108-8 
108-9 
100-4 
100-4 
1330- 

853 
---------1,1,2,2-Tetrachloroethane 

--------Toluene 
o-7 --------Chlorobenzene 
l-4 --------Ethylbenzene 
2-5 --------Styrene 
20-7 -------Xylenes (total) 

10 U 
10 U 
10 U 
10 U 
5 B 
7 BJ 
5 U 
5 U 
5 U 
5 U 
4 J 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 
'5 U 
10 U 
5 U 
5 U 
5 U 
5 U 
5 U 

FORM I VOA l/87 Rev. 
000040 



1 OC-00012-03.08-08/01/91 
1. 

@ - Engineers 
._-~ ., 

. . B Runners 
m fconomists REPORT OF ANALYTICAL RESULTS Date: 12/07/9o 

/' m Scientists . Page: 7 of 19 
Client: CHZM HILL/WDC 

625 HERNDON PARKWAY Project Number: WDC20368.Ho.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
=============p============I===========-----------=================------------------------- -----------------________ 
Sample Description: Ol-SW2 SURFACE WATER 1440 GRAB 
Laboratory Sample Number: 17213008 Date Collected: 11/08/90 Matrix: WATER 
_____-_____------------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Arm Date 
_____________._____-_I__________________----------------------.---------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.j 0.05 <0.05 
===f=5=====t=t-----======-----=====I-========~-----==================------=~~----~~~~~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
/' 

CH2MHlLL - QUalify 
AnalyticalLaboratories 

7201 N. W. 11 th Place, 
Gainesville. Florida 32605 

INRPRPT(v900202) 

0000% 
904331.2442 
FAX904.331.5320 



I 

Oc-60012-OS.OS-08/01/91 1, 
__ . ,-. . . 

@ B Engineers 
B Planners 
B Economists ORGANICS ANALYSIS DATA SHEET 
- Scientists 

Laboratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 11/14/90 
Gab Sample ID: 17213008 Sample Matrix: WATER Date Analyzed: 11/27/90 
Client Sample ID: Ol-SW2 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number uq/L CAS Number uo/L . 
12674-11-2 Aroclor-1016 . . . . . . 0.8 U 
11104-28-2 Aroclor-1221 . . . . . . 2 u 
11141-16-5 Aroclor-1232 . . . . . . 2 u 
53469-21-9 Aroclor-1242 . . . . . . 0.8 U 
12672-29-6 Aroclor-1248 . . . . . . 0.4 u 
11097-69-l Aroclor-1254 . . . . . . 0.2 u 
11096-82-5 Aroclor-1260 . . . . . . 0.2 u 

------------------------------ 
4-Bromobiphenyl - SS 83 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX- Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Uuality 
Analytical Laboratories 

2567 Fairlane Drive, P. 0. Box 230548, 
Montgomery, Alabama 36176 

205.271.1444 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

! OC-00012-03.08-08/01/91 f 
1A ' 

-_ . 

, 
Name: CHUM HILL/M&M Contract: 

'ab Code: Case No.: 17213 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

ample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

Moisture: not dec. 

No.: 

17213009 

Lab File ID: clvoo11976 

Date Received: 11/09/90 

Date Analyzed:‘ 11/15/90 

Polumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(q/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl Chloride 
75-00-3 ---------Chl&oethane 
75-09-2 
67-64-l 
75-15-o 

---------Methylene Chloride 
---------Acetone 
---------Carbon Disulfide 

75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-DichLoroethane 
540-5g-o-------- 
67-66-3 

1,2-Dichloroethene (total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
108-05-4 --------Vinvl Acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloronropane 
10061-01-S 

6 L 

79-01-6 
------cis-1,3-Dichloropropene 

---------Trichloroethene 
12 
79 
71 
10 
75 

4-48-l --------Dibromochloromethane 
-00-S ---------1,1,2-Trichloroethane 
-43-2 ---------Benzene 
061-02-6 
-25-2 

------trans-1,3-Die ~~---=--= 
---------Bromoform 

zhlorourooene 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-Pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Tbl&& 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-S 

--------Ethylbenzene 
--------Styrene 

1330-20-7 -------Xvlenes (total) 

10 
10 
10 
10 
11 
10 
5 
5 
5 
5 
8 
5 

10 
5 
5 

10 
1 
5 
5 
5 

'5 
5 
5 
5 
5 

10 
10 
'5 
10 
5 
5 
5 
5 
5 

Q 

U 
U 
U 
U 
B 
B 
,U 
U 
U 
U 

U 
U 
U 
U 
U 
J 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA l/87 Rev.C00045 

P- 
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@ B Engineers 

B Planners 
m Ecohomisfs 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 12/07/90 
Page: a of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
______-__------------------------------------------------------------------------ ---------------------------------------------------------------------------------=------= 
Sample Description: Ol-SW3 SURFACE WATER 1510 GRAB 
Laboratory Sample Number: 17213009 Date Collected: 11/08/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 
Analytical Parameter Method Oet Limit Result Units Ana Date 
______-___-.--_---------------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.05 co.05 
======================================5=- --------_-__---__-_____ 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
/ 

INRPRPT(v900202) 

CH2M HILL Quality - 
Analytical Laboratories 

7201 N. W. 11 th Place, 
Gainesville. Florida 32605 

OUOO?? 
904.331.2442 
FAX904.331.5320 



* 
OC-00012-O&08-08/01/91 ;t ir 

_- 7 - --- -c-w_4___- .--. l.. 

’ B Engineers 
B Planners 

/ m Economists ORGANICS ANALYSIS DATA SHEET 
B Scientists 

'Laboratory Name: CHZM HILL&GM Concentration: LOW Date Extracted: 11/14/90 
Lab Sample ID: 17213009 Sample Matrix: WATER Date Analyzed: 11/27/90 
Client Sample ID: Ol-SW3 Percent Moisture: Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number w/L CAS Number w/L . 
12674-11-2 Aroclor-1016 ...... 0.8 u 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

4-Bromobiphenyl - SS 94 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

, 

Form I 

CH2MHILL Quality 2567Fairlane Drive, P. 0.6’0~230548, 
Analytical Laboratories Man tgomery# Alabama 36 116 

000181 
205.271.1444 



oc-00012-OS.OS-08/01/91 
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@ - Engineers 
B Planners 
m Economists ORGANICS ANALYSIS DATA SHEET 
- Scientists 

Laboratory Name: CHBM HILL/MGM 
Lab Sample ID: 17213013 
Client Sample ID: Ol-SW3 DUP 

Concentration: LOW Date Extracted: 
Sample Matrix: WATER Date Analyzed: 
Percent Moisture: Dilution Factor: 1.0 

PCB CCMPOUNDS 

CAS Number w/L CAS Number us/L l 

12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

-------------------_---------- 
I-Bromobiphenyl - SS 102 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form1 ~ 

CH2M HILL Quality 2567Fairlane Drive, P. 0. Box 230548, 
Analytical Labora tories Montgomery, Alabama 36 116 

.000193 
205.271.1444 
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@ - Engineers 
B Planners 
m Economists ” 
B Scientists . 

_” ̂  

REPORT CF ANALYTICAL RESULTS Date: 12/07/90 
Page: 17 of 19 

Client: CHZM HILL/WDC s 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
===='='==f=P=X==T====Pf=====T===========~===================~=================================== 
Sample Description: Ol-SW3 DUP DUPLICATE 
Laboratory Sample Number: 17213P13 Date collected: 11/08/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
~~~........~.......~............~~....~~~.~~~.~.~~.~~~~.~~...~~~~...~...~~~.~~.............~..........~..........~....... 

Total Petroleun Hydrocarbons EPA418.1 _... 0.0 RPD 11/26/90 
=====p========p-----==-='=I-------'===-------==============----------------------------------------- ----------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
/ 

INRPRPT(v900202) 

CH2M HILL Quality 
Analytical Laboratories 

7201 N. W. 7 1 th Place, 
Gainesville, Florida 32605 

000085 
904.331.2442 
FAX904.331.5320 



OC-00012-03.08~08/01/h 
1A 

VOLATILE ORGANICS ANALYSIS DATA SHE&T' '- ~--. 
-- _-.---. ___ _. . . ~- 

~.a,, Name: CH2M HILL/MGM Contract: 
;\ +a~ Code: Case No.: 17213 SAS No.: SDG 

datrix: (soil/water) SOIL Lab Sample ID: 

ample wt/vol: 5.0 (g/mL) G Lab File ID: 

Level: (low/med) LOW Date Received: 

Moisture: not dec. 68 Date Analyzed: 

Ol-SD1 

No.: 

17213002 

c1voo11992 

11/09/90 

11/16/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or q/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-o 9-2 ---------Methylene Chloride 
67-6 4-l ---------Acetone 
75-l 5-o ---------Carbon Disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-o-------- 
67-66-3 

1,2-Dichloroethene (total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
108-05-4 --------Vinyl Acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-Pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-5 

--------Ethylbenzene 
--------Styrene 

1330-20-7 -------Xylenes (total) 

FORM I VOA 

31 
31 
31 
31 

110 
140 

16 
16 
16 
16 
16 
16 
44 
16 
16 
31 
16 
16 
16 
16 
16 
16 
14 
16 
16 
31 
31 
16 
31 
16 

9': 
\ 16 

113 

Q 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

U 

l/87 Rev.000008 
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P/anners 
m Economisfs 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 12/07/90 
Page: 1 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
=======================I==I===P===r=EE=I===========================================------ 
Sample Description: Ol-SD1 SEDIMENT 1415 GRAB 
Laboratory Sample Number: 17213002 Date Collected: 11/08/90 Matrix: SOIL 
----------------------------------------------------------------------------------------- 

Analytical Parameter Uethod Det Limit Result Units Ana Date 
_______________--___------.--------------------------.----------.-------.------------------------------------------------ 

Total Petroleun Hydrocarbons EPA418.1 44.1 1260 m/Kg 11/18/90 
=========p=============================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
4' 

INRPRPT(v900202) 

CH2M HILL Quality 720 1 N. W. 17 th P/ace, 
Analytical Laboratories Gainesville. Florida 32605 

904.331.2442 
FAX904.331.5320 
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'. 

@ B Engineers 
B Planners 
m Economists 
B Scientists 

ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/XGM Concentration: LOW 
Lab Sample ID: 17213002 Sample Matrix: SOIL 
Client Sample ID: Ol-SD1 Percent Moisture: 67 

Date Extracted: 11/12/90 
Date Analyzed: 11/27/90 
Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number ua/Kq CAS Number 
12674-11-2 Aroclor-1016 . . . . . . 

uu/Kq . 
97 u 

11104-28-2 Aroclor-1221 . . . . . . 240 U 
11141-16-5 Aroclor-1232 . . . . . . 240 U 
53469-21-9 Aroclor-1242 . . . . . . 97 u 
12672-29-6 Aroclor-1248 . . . .- . . 48 U 
11097-69-l Aroclor-1254 . . . . . . 24 U 
11096-82-5 Aroclor-1260 . . . . . . 24 U 

------------------------------ 
4-Bromobiphenyl - SS 81 

U - Analyzed for but not detected. 
B - Detected in QC blank., 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Quality 
Analytical Laboratories 

2567Fairlane Drive, P. 0. 50x 230548, 
Montgomery, Alabama 36116 

205.271.1444 
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1A T"--- - ._~ -- _, --_ ---‘-...-"-'~~,~" 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CHZM HILL/MGM Contract:' 
Ol-SD2 

'ab Code: Case No.: 17213 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 17213010 

ample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

Moisture: not dec. 64 

flolumn: (pack/cap) CAP 

Lab File ID: c1v0011990 

Date Received: 11/09/90 

Date Analyzed: 11/16/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(q/L or q/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l-l-Dichloroethane 
540 
67- 
107 
78- 
71- 
56- 
108 
75- 

-59-0 --------1;2-Dichloroethene (total) 
66-3 ---------Chloroform 
-06-2 --------1,2-Dichloroethane 

I- 

93-3 ---------2LButanone 
55-6 ---------l,l,l-Trichloroethane 
,23-5 ---------Carbon Tetrachloride 
-05-4 --------Vinyl Acetate 
27-4 ---------Bromodichloromethane 

78-87-5 ---------1,2-Dichloropropane * 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1.1,2-Trichloroethane 

- 

71-43-2 ---------B&ene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-Pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T~l;e~e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xvlenes (total) 

28 
28 
28 
28 
24 

410 
14 
14 
14 
14 
14 
14 

110 
14 
14 
2 8 
14 
14 
14 
14 
14 
14 
14 
14 
14 
28 
28 

2';: 
14 
14 
14 
14 
14 

Q 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- l/87 Rev. 
000051 

b--- 
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REPORT OF ANALYTICAL RESULTS Date: 12/07/90 
Page: 9 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
2=====5===115=========='==l=====IIp============= ===rP===I=Plt===PL===5===e===-5=r======================= 
Sample Description: Ol-SD2 SEDIMENT 1445 GRAB 
Laboratory Sample Number: 17213010 Date Collected: 11/08/90 Matrix: SOIL 

Analytical Parameter Method Det Limit Result Units Ana Date 
------------.____..-____________________-..----.-----..-----------------------.------.--..-------.-----.---------.------- 

Total Petroleun Hydrocarbons EPA418.1 39.7 1180 w/Kg 11/18/90 
====================r==D=======Er=======================================================----------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

- 
CHZMHILL Quality 7201 N. W. 11th Place. 

Analytical Laboratories Gainesville. Florida 32605 

Reviewed by: 

INRPRPT(v900202) 

FAX904.331.5320 
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@m Engineers Planners 
m Economists 

I - Scientists ORGANICS ANALYSIS DATA SHEET 

%&oratory Name: CHZM HILL/MGM Concentration: LOW 
Lab Sample ID: 17213010 Sample Matrix: SOIL 
client Sample ID: Ol-SD2 Percent Moisture: 61 

Date Extracted: 
Date Analyzed: 
Dilution Factor: 

PCB coMPoUNDs 

CAS Number ua/Kq CAS Number us/Icq . 
12674-11-2 Aroclor-1016 . o . . . . 82 U 
11104-28-2 Aroclor-1221 . a . . . . 210 u 
11141-16-5 Aroclor-1232 . o . . . . 210 u 
53469-21-9 Aroclor-1242 . o . . . . 82 U 

-12672-29-6 Aroclor-1248 . D . . . . 41 u 
11097-69-l Aroclor-1254 . o . . . . 21 u 
11096-82-5 Aroclor-1260 . a . . . . 21 u 

------------------------------ 
4-Bromobiphenyl - SS 105 

u- 
B- 

JX - 
ss - 

>' 

Analyzed for but not detected. 
Detected in QC blank. 
Detected, concentration estimated. 
Surrogate Standard reported as percent recovery. 

Form I 

CH2M HILL Quality 
Analytical Laboratories 

2567 Fairiane Drive, P. 0. 60x230548. 
Montgomery, Alabama 36116 

CCO18d 
205.271.1444 



OC-00012-03.08-08/01/‘91 ‘- 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CHZM HILL/MGM Contract: 
Ol-SD3 

I 

3ab Code: Case No.: 17213 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 17213011 

sample wt/vol: 5.0 (g/mL) G Lab File ID: C2VOO12014 

Level: (low/med) LOW Date Received: 11/09/90 

t Moisture: not dec. 35. Date Analyzed: 11/19/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3------&- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (total) 
67-66-3 ---------Chloroform 
107-06-2 --------1.2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
108-05-4 --------Vinyl Acetate 
75-27-4 
78-87-5 

---------Bromodichloromethane . 
---------1.2-Dichloronrooane 

10061-o 
79-01-6 
124-48- 
79-00-5 
71-43-2 ---------B&~ene 

. 
l-5 ------cis-1,3-Dichioropropene 
---------Trichloroethene 
,1 --------Dibromochloromethane 
---------1.1.2-Trichloroethane 

10061-02-6 ------trans-1,3-Dich. loroorooene 
75-25-2 ---------Bromoform 

_ _ 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-Pentanone 
127-18-4 --------Tetrachloroethene 
79-34- 
108-88 
108-90 
100-41 
100-42 
1330-2 

'5 ---------1,1,2,2-Tetrachloroethane 
-3 --------Toluene 
-7 --------Chlorobenzene 
-4 --------Ethylbenzene 
-s--------Styrene 
o-7 -------Xylenes (total) 

15 
15 
15 
15 
90 
31 

8 
8 
8 
8 
8 
8 

14 

8" 
15 

8 
8 
8 

I: 
8 
8 
8 
8 

15 
3 

8 
15 
23 

8 
8 
8 
8 

Q 

U 
U 
u 
U 
B 
B 
U 
u 
U 
U 
U 
U 
J 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

FORM I VOA l/87 Rev. 0000% 

fi % 
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@ I Engineers 
B Planners 
B Economists 
B Scientists . ORGARICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentration: LOW 
iab Sample ID: 17213011 Sample Matrix: SOIL 
Client Sample ID: Ol-SD3 Percent Moisture: 25 

Date Extracted: .11/12/90 
Date Analyzed: 11/27/90 
Dilution Factor: 1.0 

PCB COMPCUNDs 

CAS Number uu/Kq CAS Number udlcq . 
12674-11-2 Aroclor-1016 . . . . . . 43 u 
11104-28-2 Aroclor-1221 . . . . . . 110 u 
11141-16-s Aroclor-1232 . . . . . . 110 u 
53469-21-9 Aroclor-1242 . . . . . . 43 u 
12672-29-6 Aroclor-1248 . . . . . . 21 u 
11097-69-l Aroclor-1254 . . . . . . 11 u 
11096-82-5 Aroclor-1260 . . . . . . 11 u 

------------------_----------- 
I-Bromobiphenyl - SS 98 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL’ Quality 
Analytical Laboratories 

2567Fairlane Drive, P.O. Box230548. 
Montgomery, Alabama 36116 

-00018'7 
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@ -m Engineers 
__ _, . 

mm Planners 
mm fconomists 
mm Scientists 

REPORT OF ANALYTICAL RESULTS Date: 12/07/9o 
Page: 10 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA' 

Laboratory Number: 17213 
Atten: MR. FRANK LEWIS Date Received: 11/09/90 
===2=====--------o========================================================================== 
Sample Description: Ol-SD3 SEDIMENT 1520 GRAB 
Laboratory Sample Number: 17213011 Date Collected: 11/08/90 Matrix: SOIL 
_______---------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Unit? Ana Date 
________________________________________--------------------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
/ 

CHZM H?L L Quality 
Analytical Laboratories 

720 1 N. W 7 1 th f/ace. 
GainesviNe, Florida 32605 

INRPRPT(v900202) 

0000’19 
904.331.2442 
FAX904331.5320 
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-1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Ii;YzL smg ; 

Name: CHZM HILL/MkM Contract: 
Ol-SD3-DUP 

-,ab Code: Case No.: 17213 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 17213012 

ample wt/vol: 5.0 (g/mL) G Lab File ID: ClVOO11987 

Level: (low/med) LOW Date Received: 11/09/90 

i Moisture: not dec. 24 Date Analyzed: 11/16/90 

lolumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or q/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 

A- --~--- 

75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene ChloridE 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfi 

75-01-4 ---------Vinvl Chloride 

? 

de 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-S ---------Carbon Tetrachloride 
108-05- ,4 --------Vinyl Acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-o 1-5 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48- 1 --------Dibromochloromethane 
79-00-s ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

59 l-78-6 -------.-2-Hexanone 
108-10-l --------4-Methyl-2-Pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenze ne 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (to Ital) 

- FORM I VOA 

13 U 
13 U 
13 U 
13 U 

330 BE 
24 B 

7 U 
7 U 
7 U 
7. U 
7 u 
7 u 

13 U 
7 U 
7 U 

13 U 
7 U 
7 U 
7 U 
7 U 
7 U 
7 CJ 
7 u 
7 u 
7 u 

13 U 
13 u 
'7 u 
13 u 

7 LJ 
7 u 
7 u 
7 LJ 
7 U 

Q 

l/87 Rev. 
000062 
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1A '-'EYA--sznvIyLE NV. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

Name: CH2M HILL/MGM I Ol-SD3-DUP-R 
Contract: I 

-,ab Code: Case No.: 17213 SAS No.: SDG No.: 

datrix: (soil/water) SOIL Lab Sample ID: 17213012R 

iample wt/vol: 2.5 (g/mL) G Lab File ID: C2VOO12015 

Level: (low/med) LOW Date Received: 11/09/90 

$ Moisture: not dec. 24 Date Analyzed: 11/19/90 

?olumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- 1,lIDichloroethane 
540-59-O --------1,2-Dichloroethene (total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
108-05-4 --------Vinyl Acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-Pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 ---;----Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (total) 

FORM I VOA 

26 
26 
26 
26 

470 
40 
13 
13 
13 
13 
13 
13 
26 
13 
13 
26 
13 
13 
13 
13 
13 
13 
13 
13 

2'2 
26 
13 
26 
13 
13 
13 
13 
13 

Q 

u 
U 
U 
U 
B 
B 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l/87 Rev. 000063 
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03 B Engineers 
I Planners 
m Economists 

’ B Scientists ORGANICS ANALYSIS DATA SHEET 

Taboratory Name: CHZM HILL/MGM Concentration: LOW 
,ab Sample ID: 17213012 Sample Matrix: SOIL 

Jlient Sample ID: Ol-SD3 DUP Percent Moisture: 25 

Date Extracted: 11/12/90 
Date Analyzed: u/27/90 
Dilution Factor: 1.0 

PCB COMPOUNDS 

CAS Number uu/Kq CAS Number uq/Kq . 
12674-11-2 Aroclor-1016 . . . . . . 43 u 

11104-28-2 Aroclor-1221 . . . . . . 110 u 
11141-16-5 Aroclor-1232 . . . . . . 110 u 
53469-21-9 Aroclor-1242 . . . . . . 43 u 

12672-29-6 Aroclor-1248 . . . . . . 21 u 
L1097-69-1 Aroclor-1254 . . . . . . 11 u 

11096-82-5 Aroclor-1260 . . . . . . 11 u 
-------------------------- ---- 

4-Bromobiphenyl - SS 104 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form1 

CH2M HILL Quality 
AnalyticalLaboratories 

2567 Fairlane Drive, P. 0. 60x230548. 
Montgomery, Alabama 36116 

.205.271.1444 
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REPORT OF ANALYTICAL RESULTS Date: 12/07/9o 
Page: 11 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 17213 
Atten: MR. FRANE LEWIS Date Received: 11/09/90 
----------------------------------------------------------------------------------------= _____________--------------------------------------------------------------------------- 

Sample Description: 01-SD3 DUP SEDIMENT 1525 GRAB 
Laboratory Sample Number: 17213012 Date collected: 11/08/90 Matrix: SOIL 
_______--_--_---------------------------------------------------------------------------- 
Analytical Parameter Method Det Limit Result Units Ana Date 
_____________-___--_.--------*------------------------.------.-----.------------------------------------------.---------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

CH2M HILL Quality 720 1 N. W. 11 th Place. 
Analytical Laboratories Gainesville, Florida 32605 

Reviewed by: 
P- 

INRPRPT(v900202) 

FAX904.331.5320 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

2AMWl 
/ Name: CH2M HILL/MGM Contract: 

'ab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556005 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006528 

Level: (low/med) LOW Date Received: 08/10/90 

Moisture: not dec. Date Analyzed: 08/21/90 

ro1umn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

'(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9---------Bromomethane- 
75-01-4 ---------Vinyl chloric ie 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-O---------Carbon disulfide 
75-35-4--------- 1,1-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6----- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane ' I 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
7g-()()-5------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofonn 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 

4 
10 
5 
5 
5 
5 
5 
5 

10 

z 
10 
5 
5 
5 

z 
5 
5 
5 
5 

10 
10 
'5 
5 
5 

z 
5 
2 

U 
U 
U 
U 
BJ 
B 
.U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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U 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 5 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAW/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
===------L==========================================================================~==== 
Sample Description: 2AMWl GROUND H20 1650 GRAB 
Laboratory Sample Number: 16556005 Date Collected: 08/09/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_________________-______________________------*-------------------------------------------------------------------------- 

Date Extracted EPA504.1 ____ 08/U/90 ____ ---- 
j,Z-Dibromoethene CEDE) EPA504.1 0.02 co.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ____ 98 Xrec 08/14/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CHZM HILL Montgomery 2567 Fairlane Drive. P. 0. Box230548, 
Enwronmenfal Laboratory Montgomery. Alabama 36116 

ooo163 
205.271.1444 
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: 

Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV Laboratory: , GAINESVILLE 
Project: OCEANA-LANTDIV. 

Date Sampled: 8/9/90 
Lab Sa@c Id: 83397E Date Received: 8/13/90 

Proj No: WC 20368.H0.07 X Moisture 0.00 Date Extracted: 8/13/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: '8/14/90 
Uatrix: UATER Instruaent ID: GCln Analyst: JEH 
Smplcr: STEVEN R. BROUN Colum: J B U DB-624 Date Reported: 8/16/90 

Client Sas@e ID/Description: M-MU1 (LM #16556-5) 

CASNuker CoApovd Reporting Saple Reporting 
Limit Result Units 

~~~~~~~~~~~~~~~ ____-__--__-_--------------------------- --------.---.-em --_--____--_____ ________________ 

106-93-4 1,2-Dibraaoethane 0.02 U We/L 
96-12-8 1,2-Dibromo-3-chkropropane 0.02 U W/L 

. . 

1,1,2,2-Tetrrichloroethane-SS 98 Xrec 

U = Carpoud analyzed for but notdatected 

000188 
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Date: 09/12/90 
Page: 5 of 20 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
-----------=r==================E==EE=PE-=========================================-------- 
Sample Description: 2AMWl GROUND H20 1650 GRAB 
Laboratory Sample Number: 16556005 Date Collected: 08/09/90 Matrix: WATER 
_________-------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_-_--__-__*_____________________________---------------.---------------*------------------------------~---------*-------- 

Total Petroieun Hydrocarbons EPA418.1 0.07 0.24 
----------==-------=======-------==========-------------------========-----~~====~~~~~= 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
/ 

Reviewed by: ' 

CHZM HILL Montaomerv 
Envir&mekal Laboratory 

INRPRPT(v900202) 

000007 
2567 Fairlane Drive, P. 0. Box 230548, 205271.1444 
Montgomery, Alabama 36116 
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I‘ 

1A a&raz-n "&IN a&la- 'V 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 
2A-MW2 

'ab Code: Case No.: 16562 SAS No.: SDG No.: 

I*trix: (soil/water) WATER 

ample wt/vol: 500 (g/mL) ML 

Level: (low/med) LOW 

Lab Sample ID: 16562003 

Lab File ID: B2V0006560 

Date Received: 08/11/90 

Moisture: not dec. 

Column: (pack/cap) CAB 

CAS NO. COMPOUND 

Date Analyzed: 08/23/90 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75-00-3 ---------Chl&oethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) '- 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 
75-27-4 ---------Broiodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene -I 

-I 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane I 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-D. ichloroorouene -L--Z ---- 
75-25-2 ---------Bromoform I 
591-78-6 --------2-Hexanone I 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41 
100-42 
1330-2 

,- 4 --------Ethylbenzene 
-5 --------Stvrene 
0-7 

- -2 - ---- 

-------Xylenes (Total) 

10 U 
10 U 
10 U 
10 U 

7 B 
7 BJ 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 
,5 U 
5 U 
5 U 
5 U 
5 w 
5 U 
5 w 

FORM I VOA l/87 Rev. 
000026 

w 
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REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 3 of 13 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.Ho.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FrZANK LEWIS Date Received: 08/11/90 
-----==-----===================rE===IE========================================-----==== 
Sample Description: 2A-MW2 GROUND WATER 1145 GRAB 
Laboratory Sample Number: 16562003 Date Collected: 08/10/90 Matrix: WATER 
_________________-_---------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons =========================---------- E!E’!:! ----===== ::f ========== J;“=‘= ====---- Y!: ---- PY;:= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

CHZM HILL ‘Montgomery 
ifnvironmental Laborarory 

INRPRPT(v900202) 

000022 
2567 Fairlane Drive, P. O.Box230548, 
Montgomery, Alabama 36116 

205271.1444 
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REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 3of 4 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FRANK LEWIS Date Received: 08/11/90 
========================================================================================= 
Sample Description: 2A-MW2 GRO,UND WATER 1145 GRAB 
Laboratory Sample Number: 16562003 Date Collected: 08/10/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical .Parameter Method Det Limit Result Units Ana Date 
-_______----_____--------------------------------------------------------------------..---------------------------------- 

Date Extracted EPAS04.1 ___- 0804i90 ---- -v-v 
1,2-Dibrcmoethane (EDB) EPAS04.1 0.02 co.02 W/L 08/i s/90 
1,1,2,2-Tetrachloroethane - SS EPAS04.1 -e-s 103 Xrec oamv90 

===============p========================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

CH2M HlLL 

Reviewed by: 

Montgomery 2567 Fairlane Drive, P. 0. 50x230548, 
Environmental Laboratory Montgomery, Alabama 36116 

INRPRPT(v900202) 

000160 
205.271.1444 



ctiant: 
Project: 
Proj No: 

Method: 
Matrix: 
Sqlcr: 

,1 
1 
1 OC-00012-03.08-08/01/91 i 

,_ ._ ~ ._... -- 

Report of Anslytical Data - EDB and DBCP 

LANTDIV-NAW Laboratory: GAINESVILLE Date 
LANTDIV-WAS OCEANA Lab Senplc Id: 834% Date 
mC 20368.H0.07 X Moisture 0.00 Date 
504 Dilution Factor: 1.00 Date 

SaIlpled: 8/10/9D 
Received: 8/14/9O 
Extracted: .8/14/90 
Analyzed: 8/15/9D 

Instrunent ID: Gcln Analyst: JEH 
Colum: J & U DB-424 Date Reported: 8/M/90 

WATER 
D. BITTEMAN 

Client Sample ID/Description: 2A-MU2 (LR #16562-3) 

CASNuikr c- Reporting Sanple Reporting 
Limit Result Units 

_____._________ ____._____._.______------------.------.- -----.w.mm.m..we --.---.---.-e-m. -_-_____"_______ 

106-93-4 1,2-Dibromoethane 0.02 U W/L 
96-12-8 1,2-Dibromo-3-chloropropane 0.02 U W/L 

..-............ . . . . . . . . . . . . . . . . . . .._--1-------------111 . . . . . . . ..I..._.. . ..I.“-----....- .~-~...-~~~~~~~~ 

79-34-5 1,1,2,2-TetrachLoroethane-SS 103 Xrec 

U = Carpovd analyzed for but notdctectad 
SS = Surrogate St 

Reviewed by: \ 

ooo.l70 



1 
OC-00012-03.08-08/01/91 

lA ..~ ~-~ --‘~-~- ;. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

1 Name: CHUM HILL/MGM Contract: I 
2AMWl-DUB 

I 

,ab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556006 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006531 

Level: (low/med) LOW Date Received: 08/10/90 

; Moisture: not dec. Date Analyzed: 08/21/90 

?olumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87 
74-83 
75-01 

I 
3 ---------Chloromethane 
9 ---------Bromomethane 
4 ---------Vinyl chloride 

75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
i07:86:2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6-.----- l.l.l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1.3-DichloroDroDene 
79-01-6 ---------Trichloroethene h A 
124-48-1 --------Dibromochloromethane 
7g-()o-5----- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-nentanone 
127-18-4 --------Tetrac%loro&hene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Taluene - ---__-- 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 
6 

12 
5 

z 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 : 
s 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

FORM I VOA - l/87 Rev. 
000029 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 6 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: OS/lo/90 
----------====i=========tEel====I==L=====================================================-----=== 
Sample Description: 2AMWl DUP GROUND H20 1655 GRAB 
Laboratory Sample Number: 16556006 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Uethod Det Limit Result Units Ana Date 
-___-_--________---_-------------------------------------..-------------------------------------------------------------- 

Date Extracted EPA504.1 __-- 08/13/90 -m-w ---- 

1,2-Dibromoethane CEDE) EPA504.1 0.02 so.02 w/L oa/w90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ____ 97 Xrec 08/15/90 

======================5-===================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

CH2M HlLL Montgomery 2567Fairlane Drive, P. 0. Box230548, 
Environmental Laboratory Montgomery, Alabama 36116 

INRPRPT(v900202) 

OOOlG4 
205.271.1444 - 
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Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV Laborutory: GAINESVILLE Date sanpled: a/9/90 
Project: OCEANA-LANTDIV Lab Senple Id: 8339s Date Received: aii3m 
Proj No: WC 2036B.I+0-07 X Moisture 0.00 Date Extracted: a/13/90 
Hethod: SO4 Dilution Factor: 1.00 Date Analyzed: a/w90 
Uatrix: UATER Instrusmt ID: GM3 Analyst: JEH 
Senpler: STEVEN R. BRCUN Colmm: J & U DE-624 Date Reported: 8/16/90 

Client Senple ID/Description: U-W DUP (LB #16336-6) 

CASNuAkr Conpovd ReportinS Wle Reporting 
Limit Result Units 

_______________ ___________________--------------------- --w------------- -----~~~-~~-~~~~ -mmmmme___e_..__ 

106-93-4 l,t-Dibromoethane 0.02 U WL 
96-12-8 1,2-Dibraso-3-chloropropans 0.02 U W/L 

1,1,2,2-Tetrachloro&hane-SS Xrec 

U = Conpwnd analyzed for butnotdetected 
SS = Surrogate St 

Revicwcd by: 

000189 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 6 of 20 "' 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: OS/lo/90 
t================r================f=========================================================== 
Sample Description: 2AMWl DUP GROUND H20 1655 GRAB 
Laboratory Sample Number: 16556006 Date Collected: 08/09/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) . . 

CH2M HILL Montgomery 
Environmental Laboratory 

2567Fairiane Drive, P.O. 60x230548. 
Montgomery, Alabama 36116 

000008 
205.271.1444 . 
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1A . . -, .~yA s~-‘~~ -.._.. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

') Name: CH%M HILL/MGM Contract: 

',ab Code: Case No.: 16597 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: 

Level: (low/med) LOW Date Received: 

4 Moisture: not dec. Date Analyzed: 

2AMW3 

No.: 

16597002 

BlV0006597 

08/17/90 

08/25/90 

Column: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chlor ,ide 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloric le 

67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3------+-- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total 
67-66-3 

I- 
---------Chloroform 

107-06-2-------- 1,2-Dichloroethane 

hane 
78-93-3 ---------2IButanone (MER) 
71-55-6 ---------l,l,l-TrichloroeT 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 
78-87-5 

---------Bromodichloromethane 
--i------1,2-Dichloropropane 

10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 

- 

- 

108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T&l;e~e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Stmene 

- -a - ---- 

1330-20-7 -------Xylenes (Total) 

FORM I VOA f/87 Rev. ooooo8 
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5 
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10 
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z 
5 
5 

Q 

U 
U 
U 
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@ B Engineers 

B Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scienfisfs 

Date: 09/13/90 
Page: 2oi 3 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16597 
Atten: MR. FRANK LEWIS Date Received: 08/17/90 
____________________--------------------------------------------------------------------- __________________----------------------------------------------------------------------- 
Sample Description: 2AMW3 GROUND H20 1445 GRAS 
Laboratory Sample Number: 16597002 Date Collected: 08/16/90 Matrix: WATER 
_-__------------------------------------------------------------------------------------- 

Analytical Parameter 

Date Extracted EPA504.1 .-.- 08/20/90 ____ ____ 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 <0.02 w/L 08/22/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ____ 110 Xrec 08/22/90 
---------------------------===========================------===========--------=========~ -----------------------m-v- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Peviewed by: 

INRPRPT(v900202) 

CH2MHlLL Montgomery 
Environmental Laboratory 

- 003081 
2567 Fairlane Drive, P. 0. Box 230548, 
Montgomery, Alabama 36176 

205.271.1444 
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Report of Analytical Data - EDE and DRCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE 

Project: DCEANA-LANTDIV Lab Sanplc Id: 83692E 

Proj No: WC20368.HO.D7 X Moisture 0.00 

Method: 504 Dilution Factor: 1.00 

Matrix: WATER Instruosnt ID: Gem 

Sanplcr: STEVEN R. RRWN Colum: J & Y DR-624 

Client Senptc ID/Description: 2AHU-3 (LU #16597-2) 

CASNunber Cd Reporting 

Limit 
_____----______ _--_____---_______---------------------- ------w--m------ 

106-93-4 1,2-Dibromoethme 0.02 
96-12-a 1,2-Dibromo-3-chloropropane 0.02 

~Date Senpled: 8/16/9D 
Date Received: 8/20/W 
Date Extracted: a/20/90 
Date Analyzed: t a/22/90 
Analyst: JEH 
Date Report& 8/28/W 

Sample Reporting 
Result Units 

--~-~~~~~~~~~~~~ ------___---_--- 

U W/L 
U W/L 

1,1,2,2-Tetrachloroethane-SS 

U = Coaqwmd analyzed for but not detected 
SS = Surrogate St d reported as percent recovery 

Reviaued by: 

000090 
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OC-00012-03.08-08/01/91 1 

REPORT OF ANALYTICAL RESULTS Date: 09/17/90 
Page: 2of 5 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16597 
Atten: MR. FRANK LEWIS Date Received: 08/17/90 
______________--_--_____________________------------------------------------------------- ______________-_----____________________------------------------------------------------- 
Sample Description: 2AMW3 GROUND H20 1445 GRAB 
Laboratory sample Number: 16597002 Date Collected: 08/16/90 Matrix: WATER 
___________________---------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 
--------------------------------------------------~~~----------~~~3---------~~----~~~~~~- _____________-_____---------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
fl- 

INRPRPT(v900202) 

000065 

CH2MHILL Montgomery 
Environmentallaboratory 

2567Fairlane Drive, P. 0. Box 230548, 
Montgomery, Alabama 36116 

205.271.1-444 
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IA 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
var- -wx8axZ- ---%XSFIc 

I I 

Name: CHZM HILL/MGM Contract: I 2B-MWl 
I 

',ab Code: Case No.: 16543 SAS No.: SDG No.: 

rlatrix: (soil/water) WATER Lab Sample ID: 16543001 

iample wt/vol: 5.0 (g/ha) ML Lab File ID: BlV0006491 

Level: (low/med) LOW 

i Moisture: not dec. 

Date Received: 08/08/90 

Date Analyzed: 08/18/90 

Solumn: (pack/cap) CAB Dilution Factor: 3.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6------ l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-S' ---------1,2-Dichloropropane . 
10061-01-S ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-DichloroDroDene 
75-25-2 ---------Bromofo& . L 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Sayrene 
1330-20-7 -------Xylenes (Total) 

30 

iii 
30 

6 
22 
15 
10 
so,, 

400 
15 

ii 
15 
15 
30 
15 
15 
15 

230 
15 
15 
15 
15 

:: 
30 
'15 
15 
15 
15 
15 
15 
15 

Q 

u 
u 

u 
BJ 
BJ 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
TJ 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 1 of 11 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0;07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
------------============================================================================= 
Sample Description: 2B-MW1 GROUND H20 0800 GRAB 
Laboratory Sample Number: 16543001 Date Collected: 08/08/90 Matrix: WATER 
_____------------------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana Date 
___.______________-_----------------------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 __-_ 08/10/90 -_-- ---- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 eo.02 W/L 08/14/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 91 Xrec 08/14/90 

__________--___-__----------------------------------------------------------------------- ___________________---------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: -4se-l 

INRPRPT(v900202) 

CH2M HILL Montgomery 

Environmentai Laboratory 

2567 Fairlane Drive, P. 0. Box230548, 

Montgomery, Alabama 36 116 ‘056j ‘Q”6 8 9 



OC-00012-03.08-08/01/91 k 

Report Of Analytical Data - EDB and DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE 

Project: LANTDIV-NAS OCEANA Lab Sanplc Id: 83337E 
Proj No: WC 20368.Ho.07 X Uoisturc 0.00 

Hethod: 504 Dilution Factor: 1.00 

Matrix: UATER Instrunant ID: GM3 
Sampler: DOUG BITTERHAN c01um: J & U DB-624 

Date sampled: 8/8/90 
Date Received: 8/10/90 
Date Extracted: 8110190 
Date Analyzed: 8/14/90 
Analyst: JEH 
Date Reported: 8/16/90 

Client Sample ID/Description: ZB-MU1 (LFl# 16543-1) 

CAS Nuker Carpand Reporting Sample Reporting 
Limit Result Units 

-_-____________ ____________________-------------------- --______________ -------------e-m s*s*ee_wm-______ 

106-93-4 1,2-Dibrasoethane 0.02 U W/L 
96-12-8 1,2-Dibromo-3-chloropropana 0.02 U W/L 

1,1,2,2-Tetrachloroethane-SS 91 Xrec 

U = Conpound analyzed for but not detected 
ss = Surrogate Sa 

Reviewed by: 

u 

000106 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 8 of 11 

Client: CH2M HILL/WDC ~ 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 

HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 
Laboratory Number: 16543 

Atten: MR. FRANK LEWIS Date Received: 08/09/90 
p=------=e=============================================================================== 
Sample Description: 2B-EQ1 GROUND H20 0800 GRAB 
Laboratory Sample Number: 16543008 Date Collected: 08/08/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Anelytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 ---- 08/10/90 ---- ____ 

1,2-Dibromoethane (EDB) EPA504.1 0.02 x0.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _--_ 98 Xrec 08/14/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

CH2M H/L L Montgomery 
Environmental Laboratory 

Reviewed by: L 

- 
2567 Fa8ane Drive. P. 0. Box 230548, 
Montgomery, Alabama361 16 

205.271.1444 

000096 



@ - Engineers 
- Planners 
m Economists 
B Scientists 

OC-O@I12-03.08~08/01/91 / 1, 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 1 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
========================================================================================= 
Sample Description: 2B-MWl GROUND H20 0800 GRAB 
Laboratory Sample Number: 16543001 Date Collected: 08/08/90 Matrix: WATER 
______________--------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ane Date 
_____________-___-----~---.---------------------.-----------------------------------------------------"------------------ 

Total Petroleun Hydrocarbons EPA418.1 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

CH2MHlLL Montgomery 2567fairlane Drive. P. 0. Box230548 
Environmentallaboratory Montgomery, Alabama 36116 

INRPRPT(v900202) 

205.271.1444 



\ OC-00012-03.08-08/01/91 
lA .m.,--. -.-_ __-,_-~ -.- ,- _--.-- aa U.n%rYY Llu. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

? Name: CH%M HILL/& Contract: 
2B-MWl-DUP 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

Lab Sample ID: 16543007 

Lab File ID: BlVOO06502 

Date Received: 08/09/90 

% Moisture: not dec. 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Date Analyzed: 08/18/90 

Dilution Factor: 3.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-OO-3---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2.Butanone (MEK) 
71-55-6-------- l,l,l-Trichloroethane 
56-2-j-5-..---- Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-S ------cis-1,3=Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------DibromochloromeG 
7g-o()-5----- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene I 
10061-02-6 ------trans-1,3-Dichlol _ _ :opropene- I 
75-25-2 ---------Bromoform -1 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 

ne - 
- 1 

- - I 
m II- -etrachloroethane I -.-.-.- 

108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 
1330-20-7 -------Xylenes (Total) 

30 
30 
37 
30 

7 
24 
15 
11 
49 

400 
15 
15 
30 
15 
15 
30 
15 
15 
15 

280 
15 
15 
15 
15 

iz 
30 
‘15 
15 
15 
15 
15 
15 
15 

u 
u 

u 
BJ 
BJ 
u 
J 

u 
ill 
81 
u 
u 
u 
u 
u 
u 

u 
u 
u 
U 
u 
U 
U 
U 
U 
u 
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U 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 7 of 11 

Client: CH2M HILL/WDC 
625 HERNDON.PARKWAY Project Number: WDC20368.Ho.07 
HERNDON, VA 22D70 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
=========------========I-=======ePE===-t========================================--------- 
Sample Description: 2B-MWl DUP GROUND H20 0800 GRAB 
Laboratory sample Number: 16543007 Date Collected: 08/08/90 Matrix: WATER 
____________________--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________________-----*-----~----------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ____ 08/10/90 _--- -___ 

1,2-Dibrcnnoethane (EDB) EPA504.1 0.02 <0.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 w--m 107 Xrec 08/14/90 
----------------------------------------==============------=========---------------===== ________________------------------------ 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

CHZM H//-L Montgomery 2567 Fairlane Drive, P. 0 60x230548, 
Environmental Laboratory Montgomery. Alabama 36 116 

Reviewed by: dk-- 

INRPRPT(v900202) 

205.271.1444 

000095 
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Report of Analytical Data - EDB and DBCP 

Client: LAWTDIV-NAVY Laboratory: GCllYESVlLLE 
Project: LANTDIV-WAS OCEANA Lab Sample Id: 83343E 
Proj No: WC 20368.NO.07 X Moisture 0.00 
Method: SD4 Dilution Factor: 1.00 
Matrix: WATER Instrunent SD: GCln 
Seoplcr: DOUG BITTERRAN c01ulTl: J 8 U OS-624 

Client Sample ID/Description: 2S-MU1 DUP (LU #16543-7) 

CASN&r Carpound Reporting 
Limit 

______________- _____----______-----____________________ e-*-emmmma_wmm_a 

106-93-4 
96-12-a 

1,2-Dibromoethane 0.02 
1,2-Dibromo-3-chloropropsne 0.02 

Date S#rpIed: 8/8/W 
Date Received: 8/10/90 
Date Extracted: .8/10/90 
Date Analyzed: 8/14/90 
Analyst: JEH 
Date Report& 8/16/9D 

U WI/L 
U W/L 

1,1,2,2-Tetrachloroethane-SS 107 Xrec 

U = Carpwnd analyzed for butnotdattctcd 
SS * Surrogate St rd report& as percent recovery 

Reviewed by: 

000112 
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@ m Engineers . . .~ .._. 
Planners 

m f conomists REPORT OF ANALYTICAL RESULTS 
B Scientists . 

Date: 09/12/90 
Page: 7 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
====------=====--------===========================================================------- 
Sample Description: SB-MWl DUP GROUND H20 0800 GRAB 
Laboratory Sample Number: 16543007 Date Collected: 08/08/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_-__________---_------------------------------------------------------.-------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 
=================__--------------------===========~~~==------==~~~======---~~~----~~~~=~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567 Fairlane Drive. P. 0. Box230548. 
Environmental Laboratory Montgomery, Alabama 3617 6 

205!i!. 1s O g 
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OC-00012-03.08-08/01/91 *' 

lA .-_ _ - , .,. --- ~--.. ~ .- 
EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

) Name: CHZM HILL/&M Contract: 
2B-MW2 

;ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526011 

Sample wt/vol: 5.0 (g/q ML Lab File ID: BlV0006483 

Level: (low/med) LOW 

b Moisture: not dec. 

Column: (pack/cap) & 

Date Received: 08/08/90 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
jj-ii-0 

--- - ----- 
---------Carbon disulfide 

75-35-4--------- 1,1-Dichloroethene 
75-34-3--------- 1.1.Dichloroethane 
540159-o --------1;2-DichloroetheneT~ 
67-66-3 ---------Chloroform 

-Total) 

Lane 107-06-2 --------1,2-Dichloroetk 
78-93-3 ---------2-Butanone (MEK) 
71-55-6-----s--- l.l.l-Trichloroeg lane 
56-23-5 ---------C&on tetrachloride 
108-05-4 --------Vinyl acetate I 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane - 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene I 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-4 
1006 
75-2 
591- 
108- 
127- 
79-3 
108- 
108- 
loo- 
loo- 
1330 

3-2 ---------B&&ene 
l-02-6 ------trans-1,3-Dichloropropene 
5-2 ---------Bromoform 
78-6 --------2-Hexanone 
10-l --------4-Methyl-2-pentanone 
18-4 --------Tetrachloroethene 
4-5 ---------1,1,2,2=Tetrachloroethane 
88-3 --------Toluene 
90-7 --------Chlorobenzene 
41-4 --------Ethylbenzene 
42-5 --------Styrene 
-20-7 -------Xylenes (Tc ltal) 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
7 
5 
5 
5 
5 
5 

10 
.lO 

5 
5 
5 
5 
5 
5 
5 

FORM I VOA 

U 
U 
U 
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U 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 10 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HOi07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
========e========================================================================-----=== 
Sample Description: 2B-MW2 GROUND H20 1030 GRAB 
Laboratory Sample Number: 16526011 Date Collected: 08/07/90 Matrix: WATER 
--------------------------------- -------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ane Date 

Date Extracted EPA504.1 _-__ 08/10/90 --me --we 

1,2-Dibromoethane (EDB) EPA504.1 0.02 co.02 w/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ____ 100 Xrec 08/14/90 
-----------____-------------------------------------------------------------------------- -_---------_____------------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v9002.02) 

CHZM HlLL . Montgomery 
Environmentai Laboratory 

2567 Fairlane Drive, P. 0. Box 230548, 
Montgomery, Alabama 36116 

000226 
205.271.1444 
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~. --._- -__-_,_ ..I. __--qi 

CXUHIU 
Report of Analytical Data - EDR and DECP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE 

Project: LANTDIV-OCEANA Lab Sas@c Id: 83296E 
Proj No: IOC 20368.H0.07 X Moisture 0.00 

Method: 504 Dilution Factor: 1.00 

Watrix: UATER Instrusent ID: Gc#3 

Senplcr: STEVEN R. BROW Columl: J & Y DE-624 

Client Sanplc ID/Description: 28-M@ (LH 116526-11) 

Date S-led: 8/7/90 
Date Received: 8/9/90 
Date Extracted: .8/10/90 
Date Analyzed: 8/14/90 
Analyst: JEH 
Date Reported: 8/16/9D 

106-93-4 1,2-Dibrowethana 0.02 

96-12-8 1,2-Dibrow-3-chloropropane 0.02 
U W/L 
U W/L 

79-34-S 1,1,2,2-Tetrachloroethane-SS 

U = Cospnmd sndyzed for butnotdetected 

000244 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 10 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
r================e===============o========================================================= 
Sample Description: 2B-MW2 GROUND H20 1030 GRAB 
Laboratory Sample Number: 16526011 Date Collected: 08/07/90 Matrix: WATER 
------------------------------- ---------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
-_---_---__-____________________________--------------------------------------------------------------------------------- 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
/ 

CH2M HILL Montgomery 
Environmental Laboratory 

Reviewed by: 

INRPRPT(v900202) 

- 
2567 Fairlane Drive, P 0. Box230546. 
Montgomery, Alabama 36 7 16 

000035 
205.271.1444 
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lA --- ,- E.A- sIIApT;E-m-." 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM 
ZB-MW3 

Contract: 

;ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526008 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVOOO6474 

Level: (low/med) LOW Date Received: 08/08/90 

5 Moisture: not dec. Date Analyzed: 08/17/90 

Zolumn: (pack/cap) CAP Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75709-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene ITotal) 
67-66-3 
107-06- 
78-93-3 
71-55-6 

---------Chloroform 
\ #- 

,2 --------1,2-Dichloroethane 
---------2-Butanone (MEK) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride 
108-05-4 
75-27-4 

--------Vinyl acetate- 
---------Bromodichloromethane 

78-87-5 ---------1,2-Dichloropropane 
10061-01-S ------cis-1,3-Dichlorooro: oene 
79-01-6 ---------Trichioroethene 

*---a. ~--~ 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T~l~&e 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-5 

--------Ethylbenzene 
--------St~ene 

1330-20-7 -------Xyienes (Total) 

20 9: 
20 5: 
10 
10 
18 

140 
10 
10 
20 
10 
10 
20 
10 
10 
10 

230 
10 
10 
10 
10 

iti 
?O 
10 
10 
10 
10 
10 
10 
10 

Q 

II 
J 
II 
J 
B 
B 
J 
3 

J 
J 
J 
J 
J 
3 
3 
II 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA l/87 Rev. 
000042 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 7 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
=r=====================I=============pIx================================------====-----== -e--m_ 
Sample Description: 2B-MW3 GROUND H20 0930 GRAB 
Laboratory Sample Number: 16526008 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
-__--__----_------------------~-----.-----------------------------------------------------------------~------------------ 

Date Extracted EPA504.1 ---- 08/10/90 ---a ____ 

1,2-Dibromoethane (EDB) EPA504.1 0.02 co.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -___ 90 Xrec 08/14/90 
=======================r==========EIPe========================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
--d@- 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567Fa:rlane Drive. P.O. Box230548, 
Environmental Laboratory Montgomery, Alabama 36116 

000223 
205.271.1444 
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_. .- _-.-- ~_ _ _ ._... ..~.. _ -..., -evr-,v 

cmwIU 
Report of Analytical Data - EDB and DRcp 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date Sampled: S/7/90 
Project: LANTDIV-OCEANA Lab Sample Id: 83293E Date Received: a/9/90 
Proj No: WC 20368.H0.07 X Moisture 0.00 Date Extracted: .8/10/90 

Method: 504 . Dilution Factor: 1.00 Date Analyzed: a/i4/90 
Uatrix: UATER Instrunent ID: GM3 Analyst: JEH 
Sampler: STEVEN R. SRWN Colum: J R U DS-624 Date Reported: 8/16/90 

Client Smple ID/Description: ZS-MU3 (LU #16526-8) 

CAS Nuber Conpwd ReportinS Saaple Reporting 
Limit Result Units 

~--mwmr~m.-s--- _________________-______________________ ------s--------- ------------w--- ~~~~-~~~~~-~~--~ 

106-93-4 1,2-Dibromethane O.Dt U WL 
96-12-a 1,2-Dibrotno-3-chloropropane 0.02 U W/L 

1,1,2,2-Tctrafhloroethane-SS 90 Xrec 

u = carpovd analyzed for butmtdetected 
SS = Surrogate Standayd reported as percent recovery 

Reviewad by: 

- 

GG0241 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 7 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
___________------------------------------------------------------------------------------ ________--------------------------------------------------------------------------------- 
Sample Description: 2B-MW3 GROUND H20 0930 GRAB 
Laboratory Sample Number: 16526008 Date Collected: 08/07/90 Matrix: WATER 
----_------------------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units AM Date 
_-__-__-_---_-______----------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
/ 

Reviewed by: d 

INRPRPT(v900202) 

000032 
CfiZM HILL Montgomery 

Environmental Laboratory 
2567fa&me Drive. P. 0. Box230548, 
Montgomery. Alabama361 16 

205.271.1444 
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1A .__- i^,.-_ .~ . ..- 
vo~zmu3 ORGANICS ANALYSIS DATA SHEET 

EPA S-m- 

b Name: CHZMHILL/MGM 

. 
2B-MW4 

Contract: 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526013 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVOOO6485 

Level: (low/med) LOW Date Received: 08/08/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane I 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene chloride 
67-64-l ---------Acetone 
75-i5-0 ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75..34-3--------- l.l-Dichloroethane 
540-59-O --------1:2-Dichloroethene (Total) 1 -, - --~-- 
67-66-3 

. r- 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------C&on tetrachloride I 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane ' 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------&&ene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 ----L---2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene I 
108-90-7 --------Chlorobenzene 
100-41-4 -----20-Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 

:- 

10 
10 
10 
10 

: 
3 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

1; 
10 
5 
5 
5 
5 
5 
5 
5 

U 
U 
U 
U 
B 
BJ 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-- 

- FORM I VOA l/87 Rev. 
000078 
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REPORT OF ANALYTICAL RESULT? Date: 09/12/90 
Page: 12 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.09 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
============================================================================------======= 
Sample Description: 2B-MW4 GROUND H20 1730 GRAB 
Laboratory Sample Number: 16526013 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
______--_-._--______---------~---------------------------------------------------------.--------~----~-----------.------- 

Date Extracted EPA504.1 --__ 08/10/90 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 co.02 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _-__ 103 

__-_ __-- 

W/L 08/14/90 

Xrec 08/14/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M HILL - Montgomery 2567Fa/rlaneDrive, PO.30~230548, 
Environmental Laboratory Montgomery, Alabama 36 116 

205.277.1444 
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Report of Analytical Data - ED8 and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE 
Project: LANTDIV-OCEANA Lab Senplc Id: a329aE 
Proj No: YDC 2D368.Ho.07 X Moisture D.DD 

Method: 504 Dilution Factor: 1.00 
Uatrix: WATER Instrunent ID: GC# 
Sampier: STEVEN R. BROW Colum: J 8 Y DE-624 

Client Sample ID/Description: 2B-FM4 (LM #15626-13) 

106-93-4 
96-12-a 

1,2-Dibromoethanc 0.02 
1,2-Dibromo-3-chloropropane 0.02 

Date Sampled: a/7/90 
Date Received: a/9/90 
Date Extracted: .8/10/90 
Date Analyzed: a/14/90 
Analyst: JEH 
Date Reported: a/16/90 

Sanple Reporting 
Result Units 

.---me"---""---- "--"-""--"""-"mm 

U W/L 
U WL 

“~~l~~~*l~-“.~” ___“_L_“_--“___““_------“--------------” ~---~~“~~~-~“-~~ ~~~~~““-~~~~“~~” “I_-*___““______ 

79-34-5 1,1,2,2-Tetr&hlorocthane-SS 103 Xrec 

u = Coqmmd analyzed for bus not detected 
ss = Surrogate Standard reported as psrcent recovery 

Review-l by: 

000246 
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@ I Eng/neers 
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B Runners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/12/90 

CH2M HILL/& 
Page: 12 of 23 

Client: 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: OS/OS/90 
=====e===================t=====l================~=====================================-------- 
Sample Description: 2B-MW4 GROUND H20 1730 GRAB 
Laboratory Sample Number: 16526013 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter 
-".."-._-.""""-""._-"-""""-"-"""""--"-"---".----~~~~~---"--"---*-~~~"~~~~~------"-"-"~~~~~~"----"""-"~~~~~-""*"-~~~-~~~~ 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.39 mg/L 09/04/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CHZM HIL L Montgomery 
Environmental Laboratory 

2567fairlane Drive. P. 0. 50x230548, 
Montgomery, Alabama 36116 

205.271.1444 
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lA . _. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

2B-MW5 
zb Name: CH2M HILL/&M Contract: 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543004 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVOOO6503 

Level: (low/med) LOW Date Received: 08/09/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAR Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l.l.l-Trichloroethane 

lne 

56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichlorometha 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofonn 

- 

591-78-6 -------.-2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA 

10 
10 
10 
10 
5 
6 
5 
4 

12 
6 
5 
5 

10 
5 
5 

10 
5 
5 
5 
3 
5 
5 
1 
5 
5 

10 
10 
'5 

5 
5 
5 
5 

z 

Q 

U 
U 
U 
U 
B 
BJ 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l/87 Rev. - 
000025 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 4 of 11 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
__________------------------------------------------------------------------------------- __________------------------------------------------------------------------------------- 

Sample Description: 2B-MW5 GROUND H20 1340 GRAB 
Laboratory Sample Number: 16543004 Date Collected: 08/08/90 Matrix: WATER 
_____-____------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________________------------------------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ---- 08/10/90 -___ ____ 

1,2-Dibromoethane (EDB) EPA504.1 0.02 ~0.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 102 Xrec 08/14/90 
========================================================================================= 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CHZM HILL Montgomery 2567 FaNane Drive. P. 0.50x 230548. 
EnvironmentalLaboratory Montgomery. Alabama 36176 

205.271.1444 

000092- 



Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-MAW Laboratory: GAINESVILLE 
Project: LANTDIV-NAS OCEANA Lab Sari@@@ Id: 8334x 
Proj No: UDC 20368.H0.07 X I(oisturc 0.00 

Method: SO4 Dilution Factor: 1.00 

Matrix: WATER Instrunent ID: GM3 

Sampler: DOUG BITTERHAN Colum: J 8 Y DE-624 

Client Sanplc ID/Description: 2B-ti (LW #l&43-4) 

106-93-4 1,2-Dibrcmx+thana 0.02 

96-12-8 1,2-Dibrom-3-chloropropane 0.02 

Date Senplcd: 8/8/90 
Date Received: 8/10/90 
Date Extracted: .8/10/90 
Date Analyzed: 8/14/90 
Analyst: JEH 
Date Rcportad: 8/16/90 

Senple Reporting 
Result Units 

--mml--m*vl-mm-- -_-_________--__ 

U W/L 
U W/L 

79-34-5 1,1,2,2-Tctrachioroethane-SS 102 Xrec 

U = Ccqmwd anatyzed for butnotdetected 
SS = Surrogate Standard reported as percent recovery 

Reviewed by: 

000109 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 4 of 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
============================================================================------------- 
Sample Description: 2B-MW5 GROUND H20 1340 GRAB 
Laboratory Sample Number: 16543004 Date Collected: 08/08/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
---_____________________________________--------------------------------------.------------------------------------------ 

Total Petroleun Hydrocarbons EPA418.1 0.06 
==================---------------------========================~~~=====---~~----~~~~~~- -----B-B 

Results for non-agueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: (' 

INRPRPT(v900202) 

000006 
CH2M H/L L Montgomery 2567Fairkne Drive, P. 0. Box 230548. 

Environmental Laboratory Montgomery, Alabama 367 76 
205.271.1444 
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OC-00012-03.08-08/01/91 y 

lA EPA SAMPLE -NG.*- 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

) Name: CHZM HILL&GM 
2B-MW6 

Contract: 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543005 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006504 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Date Received: 08/09/90 

Date Analyzed: 08/18/90 

Dilution Factor: 1.8 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride -- -_ 67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide I 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------ll,2-DichloroetheneT Cotal) ,- 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MFX) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-S ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane f 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans.1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Stvrene 
1330-20-7 

- -a - ---- 

-------Xylenes (Total) 

10 u 
10 u 
22 
10 u 

B 
ii BJ 
5 .U 
5 u 

,5 u 
3 J 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
,lO u 

5 u 
5 u 
5 u 

U 
z u 
5 u 
5 u 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 5 of 11 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEA.NA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
==----------------===========r============================================================= 
Sample Description: 2B-MW6 GROUND H20 1510 GRAB 
Laboratory Sample Number: 16543005 Date Collected: 08/08/90 Matrix: WATER 
____________--___------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana Date 
""_""""___"_"""_""""""""""""""""""""""""""""""""."""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

Date Extracted EPA504.1 """" 08/10/90 """" """" 

1,2-Dibromoethane CEDE) EPA504.1 0.02 <D-O2 &l/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPi504.1 """" 106 Xrec 08/14/90 
==========================L===P==========================================================-----= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2M HlLL Montgomery 2567 Fairlane Drive. P. 0. Box230548 
EnvironmentalLaboratory Montgomery, Alabama 36116 

- 
205.271.1444 

000093 
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Report of Analytical Data - ED8 and DBCP 

Client: LANTDIV-NWW Laboratory: GAINESVILLE Date Sanpled: m/90 
Project: LANTDIV-WAS DCEANA Lab Swlc Id: 8334lE Date Received: a/10/90 
Rroj No: UDC 20368.HO.07 X Moisture 0.00 Date Extracted: S/10/90 

Method: 504 Dilution Factor: 1.00 Date Analyzed: a/14/90 
Matrix: UATER Instrusent ID: CCC+ Analyst: JEH 
Sampler: DOUG BITTERMAN Colum: J & Y 08-624 Date Reported: 8/16/9G 

Client Sample ID/Description: 2B-MU6 (LM 16543-5) 

CASNuker Capound Reporting Sample ReportinG 
Limit Result Units 

____________--- -_________-----__----------------------- .I-------------- ~~~~~-~~~~---~~~ _____.__________ 

106-93-4 1,2-Dibramoethane 0.02 U W/L 
96-12-a 1,2-Dibrom-3-chloropropne 0.02 U W/L 

1,1,2,2-Tetrachloroethane-SS 106 Xrec 

U = Compcuid anelyzed for but not detected 
ted as percent recovery 

OOOffO 
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@rn Engineefs Planners 
m Economists . REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/12/90 
Page: 5 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
================================ZXP================================================------=== 
Sample Description: 2B-MW6 GROUND H20 1510 GRAB 
Laboratory Sample Number: 16543005 Date Collected: 08/08/90 Matrix: WATER 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

- 
CHZM HILL Montgomery 2567 Fairlane Drive. P. 0. 50x 230548, 

Environmental Laboratory Montgomery, Alabama361 16 

000007 
205271.1444 
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VOLATILE ORGANICS ANALYSIS DATA SHEET. 

EPA ~~~~IN~.~. 

I I 

) Name: CH2M HILL/MGM Contract: 
2B-MW7 

I 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526010 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006478 

Level: (low/med) LOW Date Received: 08/08/90 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 

I 

-I 
I 

75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2-------- 1.2-Dichloroethane 
78-93-3 ---------2lButanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
58 

4 
4 

14 
5 
4 

110 
40 

5 
3 

10 
5 
5 

10 
5 
5 
5 

18 
5 

: 
5 
5 

10 
27 

5 
5 

5' 
5 
5 
5 

U 
U 

J 
BJ 
B 
U 
J 

U 
J 
U 
U 
U 
U 
U 
U 
U 

U 
U 
J 
U 
U 
U 

U 
U 
J 
U 
U 
U 
U 

FORM I VOA 
- 

l/87 Rev. 
000053 
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REPORT OF' ANALYTICAL RESULTS Date: 09/12/90 
Page: 9 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
-------================================================================================== 
Sample Description: 2B-MW7 GROUND H20 1600 GRAB 
Laboratory sample Number: 16526010 Date Collected: 08/07/90 Matrix: WATER 
________________------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““““““““““““““““““””””””““““““““““““““““““““““““” 

Date Extracted EPA504.1 """" 08/10/90 """" """" 

1,2-Dibromoethane CEDE) EPA504.1 0.02 co.02 w/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 """" 95 Xrec 08/14/90 
==========-----===================I=PX================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

iReviewed by: 

INRPRPT(v900202) 

CHZM HlLL Montgomery 
Environmentaliaboratory 

2567Fairlane Drive P. 0. Box23054;9, 
Montgomery, Alabama 36116 

000225 
205.271.1444 



OC-00012-OS.OS-08/01/91 1 

Report of Analytical Data - EDB md DBCP 

Client: NAW-LANTDIV Laboratory: GAINESVILLE 
Project:. LANTDIV-OCEANA Lab Sam@c id: 83295E 
Proj No: WC 20368.RO.07 X Moisture 0.00 

Method: 504 Dilution Factor: 1.00 

Matrix: MATER Instruaent ID: GM 
Sapler: STEVEN R. BRCMN Colum: J L Y DB-624 

Date Smpled: a/7/90 
Date Received: a/9/90 
Date Extracted: &T/10/90 
Date Analyzed: 8/14/90 
Analyst: JEH 
Date Reported: 8/16/90 

Client Sanpte ID/Description: 2B-MU7 (LB X16526-10) 

CASN&r 

“““““““““““““” 

106-93-4 1,2-Dibraacethane 

96-12-8 1,2-Dibromo-3-chloropropanc 

” 

Conpand Reporting Satrpte Reporting 
Limit Result Units 

"""""""""""""""""""""""""""""""""""""""" """""""""""""""" """""""""""""""" """""""""""""""" 

0.02 U W/L 
0.02 U WA 

““““““““““““““” ““-““““““““““““*“--“________l____l______ ““““““““I”“““““” “““““““““““““““” “““““““““““““““” 

79-34-5 1,1,2,2-Tetrschioroethane-SS 95 xrec 

U = Coagxnmd anaiyzcd for butnotdetecttd 
SS = Surrogate Standard reported as percent recovery 

Reviewad by: 

000243 
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-- 
@ - Engineers 

- Pbnners 
m Economists 
- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 9 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
_________--------------------------------------------------------------------- _________------------------------------------------------------------------------- __ 
Sample Description: 2B-MW7 GROUND H20 1600 GRAB 
Laboratory Sample Number: 16526010 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
""""""""""""""""""""""""""""""""""""---"-"""""""""""""""""""---"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

Total Petroleun Hydrocarbons EPA418.1 0.05 co.05 WL 09/04/90 
======================================Er================================ 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M HlLL Montgomery 
Environmental Laboratory 

2567 Fairlane Drive. P 0. Box 230548. 
Montgomery. Alabama 36116 

000034 
205.271.1444 



c. 
OC-00012-03.08-08/01191 1 

-- 
3.A EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

~B-MW~ 
L > Name: CH%M HILL/MGM Contract: 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526009 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006475 

Level: (low/med) LOW Date Received: 08/08/90 

% Moisture: not dec. Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-OO-3---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-O---------Carbon disulfide 
75-35-4--------- 1,1-Dichloroethene ~ 

Total) 
75-34-3--------- 1,1-Dichloroetharie 
540-59-O --------1,2-Dichloroethene(' , 
67-66-3 ---------Chloroform 
107-06-2--------1,2-Dichloroetk Lane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6--------- l,l,l-Trichloroethane 
56-23-5------ Carbon tetrachloride 
108-05-4 --------Vinyl acetate- 
75-27-4 ---------Bromodichlorom ethane 
78-87-5 ---------1,2-Dichloropropane * 
10061-01-5 ------eis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochlorome? 
7g-oo-5--.---- 1.1.2-Trichloroethane 

harie 

71-43-2 ---------&&ene 
10061-02-6 ------trans-1,3-D ichloropropene _ 
75-25-2 ---------Bromoform 
591-78-6 -------.-2-Hexanone 
108-10-l --------4-Methvl-2~ lentanone 
127-18-4 --------Tetrachloro&hene 
79-34-5 ---------1,1,2,2-Tetrachloroetl 
108-88-3 --------Toluene 
108-90-7 -------Chlor& enzene _--- - - --~ 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 
1330-20-7 -------Xylenes (Total) 

lane _ 

FORM I VOA 

20 u 
20 u 
20 u 
20 u 

8 BJ 
26 B 
10 U 
10 u 
10 u 
10 u 
10 U 
10 U 
20 U 
10 U 
10 U 
20 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 u 
20 U 
'10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

Q 

. l/87 Rev. 
000049 
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OC-00012-03.08,08/01/91 ! 

REPORT OF ANALYTICAL RESULTS 

_. __ 

Date: 09/12/90 
Page: 8 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
-----===t====================r=I-E=EPI========================================-----==== 
Sample Description: 2B-MW8 GROUND H20 1445 GRAB 
Laboratory Sample Number: 16526009 Date collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________-_____________________________--------------------------------------------------------------------------------- 

Date Extracted EPA504.1 _-__ 08/10/90 --__ _--- 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 <o.ot w/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 em.- 103 Xrec 08/14/90 
============I============================================~=============================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: & 

INRPRPT(v900202) 

CHZM H/u. 

- 

Montgomery 2567FaMane Drive. P. 0. 50x230548, 
EnvironmentalLaboratory Montgomery, Alabama 36176 

000224 
205.271.1444 



Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE 

Project: LANTDIV-OCEANA Lab Sample Id: B3294E 

Proj No: WC 20368.HO.Oi' X Moisture 0.00 

Method: 504 Dilution Factor: 1.00 

Matrix: UATER lnstrunmt ID: ricm 
Sempler: STEVEN R. BROWN Colum: J 6 U 08-624 

Client Sample ID/Description: ZB-WB (LM #16526-9) 

106-93-4 1,2-Dibromoethane 0.02 

96-12-8 1,2-Dibromo-3-chloropropane 0.02 

Date S-led: a/7/ 90 
Date Received: a/9/90 
Date Extracted: .8/10/90 
Date Analyzed: a/14/90 
Analyst: JEH 
Date Reported: amm 

Sample Reporting 
Result Units 

~~~~~~--~.I---~~ _____---_--_____ 

U W/L 
U W/L 

79-34-5 1,1,2,2-Tetra~hloroetharienc-SS 103 Xrec 

u= Canpovd analyzed for butnotdetected 
ss = 

Reviewed by: 
\ 
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- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 8 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC2036B.HO.07 
HERNDON, VA 22070 LANTDIV-NAVYfOCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
==========-------======E=P=rI=====ZI=============================================================== 
Sample Description: 2B-MWB GROUND H20 1445 GRAB 
Laboratory sample Number: 16526009 Date Collected: 08/07/90 Matrix: WATER 
-_---__----_----------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
-___---___--____--------------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.13 W/L 09/04/90 
===rz====z===lo=============-p’====3=5================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
/" 

Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567 Fairlane Drive. P. 0. Box230548. 
EnvironmentalLaboratory Montgomery, Alabama 3617 6 

205271.1444 - 



LA 
VOLATILE ORGANICS .ANALYSIS DATA 

__- 
EPA SAMPLE-NO. 

SHEET 
I I 

I 2B-MW9 
__ .b Name: CH2M HILL/MGM Contract: I 

OC-00012-03.08~08/01/91 i 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Lab Sample ID: 16526012 

Lab File SD: BlVO006484 

Level: (low/med) LOW 

% Moisture: not dec. 

Date Received: 08/08/90 

Date Analyzed: 08/18/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75 
75 
75 
67 
75 
75 
75 
54 
67 
10 
78 
71 
56 
10 
75 
78 
10 
79 
12 
79 
71 
10 
75 
59 
10 
12 
79 
lo- 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 
1330-20-7 -------Xylenes (Total) 

-01-4 ---------Vinyl chloride 
-00-3 ---------Chloroethane 
-09-2 ---------Methylene chloride 
-64-l ---------Acetone 
-15-o ---------Carbon disulfide 
-35-4--------- l,l-Dichloroethene 
-34-3--------- l,l-Dichloroethane 
O-59-0 --------1,2-Dichloroethene (Total) 
-66-3 ---------Chloroform 
17-06-2 --------1,2-Dichloroethane 
'-93-3 ---------2-Butanone (MEK) 
-55-6-w------- l,l,l-Trichloroethane 
-23-5 ---------Carbon tetrachloride 
8-05-4 --------Vinyl acetate 
-27-4 ---------Bromodichloromethane 
'-87-S ---------1,2-Dichloropropane 
061-Ol-5------cis-1,3=Dichloropropene 
-01-6 ---------Trichloroethene 
4-48-l --------Dibromochloromethane 
-00-5 ---------1,1,2-Trichloroethane 
-43-2 ---------Benzene I 
061-02-6 ------trans-1,3-Dichloropropel xe I 
-25-2 ---------Bromofo~ --I 
l-78-6 --------%-Hexanone 
8-10-l --------4-Methyl-2-pentanone 
7-18-4 --------Tetrachloroethene I 
-34-5 ---------1,1,2,2-Tetrachloroethane 
8-88-3 --------Toluene I 

10 
10 
10 
10 

5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 

s 
5 
5 
5 

s 
10 
IO 

ii 
5 
5 
5 
5 
5 

FORM I VOA 
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@ B Engineers 
B Planners 
m Economists 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Pace: 11 of 12 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
p=====r==r=================='==p==e==p=================================================------==== 
Sample Description: 2B-MW9 GROUND H20 0815 GRAB 
Laboratory Sample Number: 16526012 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
---__-.--_--_---_______I________________-------------------------------------------------------------"------------------- 

Date Extracted EPA504.1 __-- 08/10/90 ---- ma-- 

1,2-Dibrwnoethane (EDB) EPA504.1 0.02 co.02 U9/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -m-m 90 Xrec 08/14/90 
=================pre===================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: A 

INRPRPT(v900202) 

000227 
CHZM HILL Montgomery 2567 Fairlane Drive, P. 0. Box 230548. 205271.1444 

Environmental Laboratory Montgomery, Alabama361 16 



Report of Analytical Data EDB and DBCP 

OC-00012-03.08-08/01/91 

Client: NAVY-LANTDIV 

Project: LANTDIV-WEANA 
Proj No: WC 20368.H0.07 

Method: 504 
Matrix: UATER 

Laboratory: GAINESVILLE 
Lab Sanplc Id: 83297E 
X Moisture 0.00 
Dilution Factor: 1.00 
Instrusent ID: GM3 

Sampler: STEVEN R. BRWN Collmn: 

Client Senplc ID/Description: ZB-UU9 (LW #16526-12) 

106-93-4 1,2-Dibromoethanc 
96-12-8 1,2-Dibraso-3-chloropropane 

J & U 138-624 

Date sanpled: 8/7/90 
Date Received: B/9/90 
Date Extracted: .8/10/90 
Date Analyzed: 8/14/90 
Anslyst: JEH 
Date Reported: 8/16/90 

1,1,2,2-Tetrachloroethane-SS 90 Xrec 

u = CoRpovd snslyzed for butnotdetected 
SS = Surrogate Standard reported as percent recovery 

Reviewed by: 

000245 
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B Pkmners 
m Economists 
- Scientists 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY 
HERNDON, VA 22070 

Atten: MR. FRANK LEWIS 

REPORT OF ANALYTICAL 

OC-00012-03.08-08/01/91 i’ 

RESULTS Date: 09/12/90 
Page: 11 of 23 

Project Number: WDC20368.HO.07 
LANTDIV-NAVY/OCEANA 
Laboratory Number: 16526 
Date Received: 08/08/90 

==================5=======3=========1======================================------======== 

Sample Description: 2B-MW9 GROUND HZ0 0815 GRAB 
Laboratory Sample Number: 16526012 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_---_--___----_-__-------.---------------.-----------------.----------------------------------------~-------------------- 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

'Reviewed by: 

INRPRPT(v900202) 

CHZM HlLL Montgomery 2567Fairlane Drive. P. 0. Box230548, 
Enwronmental Laboratory Montgomery, Alabama 367 16 

205271.1444 



OC-000 12-03.08-08/O I/9 1 
1A --EPA 25AMPLB NW. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

b Name: CH2M HILL/MGM Contract: I 
2B-MWlO 

I 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543003 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006499 

Level: (low/med) LOW Date Received: 08/09/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane_ 
75-01-4 ---------Vinyl chloric 5e 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------;Rcetane 
75-15-0 

--- - ----- 
---------Carbon disulfide 

75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform- 

107-06-2 --------1,2-Dichlorc methane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l.l.l-Trichloroethane 
56-23-5 ---------C&on tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1.2-DichloroDroDane ' . G- z---- 
10061-01-5 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans.1,3-DichloroDroDene 
75-25-2 ---------Bromofo& - + 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA 

10 
10 
10 
10 

3 
5 
5 
2 

16 
24 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
1 
5 
5 

10 
10 
5 
5 

Fi 

z 
5 

u 
u 
rJ 
U 
BJ 
BJ 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l/87 Rev. 
000017 



oc-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 3 of 11 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVYfOCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
========================================================================================= 
Sample Description: 2B-MWlO GROUND H20 1140 GRAB 
Laboratory Sample Number: 16543003 Date Collected: 08/08/90 Matrix: WATER 
---_--_--__------------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana Date 
_________________-__-----------.---------------------------------------------.----------------------~-------------------- 

Date Extracted EPA504.1 m.-- 08/10/90 ___- --_- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 co.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _--- 99 Xrec 08/14/90 
===============================5=========================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

- 

CH2M HILL Montgomery 2567Fadane Drive, P 0. Box 230548. 
fnvironmenta.‘Laboratorv Montgomery, Alabama 3617 6 

205.271.1444 

000091 



OC-00012-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE Dete Sampled: 8/8/90 
Project: LANTDIV-NAS OCEANA Lab Sanplc Id: 83339E Detc Received: g/10/90 
Proj No: l&C 20368.H0.07 X Moisture 0.00 Date Extracted: B/10/90 
Method: 504 Dilution FBCtOr: 1.00 Date hn81yzed: 8/14/90 
Hrrtrix: YATER Instrunent ID: GM Analyst: JEH 
Serrpler: DOUG BITTERMAN Colum: J & U De-624 Dete Reported: 8/16/90 

Client Sarrplc ID/Description: 2S-UUTO (LWIY 16343-3) 

CAS Nunber Carpwnd Reporting 
Limit 

"__"__"._"""""" ""_""""""""""""""""""""""""""""""""""""" """""""""""".""" 

106-93-4 1,2-Dibroinoethene 0.02 

96-12-8 1,2-Dibromo-S-chloropropane 0.02 

Sample Reporting 

Result Units 
"""""""""""""""" """""""""""_____ 

U W/L 
U W/L 

““““““““““““““” “““““““““““““““““““““““-““-“““““”””””””- -*-------------” “““““““““““““““” “““““““““““““““” 

79-34-5 1,1,2,2-Tetrachloroethene-SS 99 Xrec 

U = Carpaud SM1yWd for but not detected 
ss = Surrogate Standard reported as percent recovery 

Revieued by: 

000108 



REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 3 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
====I=o=====================r==========r=====================~=======- ----------e-w----_-_ -----"-----""-m-m---- 
Sample Description: ZB-MWlO GROUND H20 1140 GRAB 
Laboratory Sample Number: 16543003 Date Collected: 08/08/90 Matrix: WATER 
_____-__-_-_-__-_--_--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.14 W/L 09/05/90 
====================================-----====--------------------------------------~----- -------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/ ,a 
/'/. 5. / 

Reviewed by: ,J 

INRPRPT(v900202) 

CH2M H/L L Montggomery 
Environmental Laboratory 

2567Fairlane Drwe, P. 0 Box 230548. 
Montgomery, Alabama 367 i6 

000005 
205.271.7444 



Oc-00012-03.08-08/01/91 

IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I 

J Name: CH2M HILL/MGM Contract: 
2B-MW11 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543002 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006490 

Level: (low/med) LOW Date Received: 08/08/90 

8 Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87 
74-83 
75-01 
75-00 
75-09 
67-64 
75-15 
75-35 
75-34 
540-5 
67-66 

-3 ---------Chloromethane 
-9 ---------Bromomethane 
-4 ---------Vinyl chloride 
-3 ---------Chloroethane 
-2 ---------Methylene chloride 
-1 ---------Acetone 
-0 ---------Carbon disulfide 
-4 ---------l,l-Dichloroethene 
-3 ---------l,l-Dichloroethane 
g-o----- 1,2-Dichloroethene (Total\ 
-3 ---------Chloroform 

\ I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MER) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate I 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene -I 

124-48-1 --------Dibromochlorom ethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 

- ---------Benzene 
10061-02-6 ------trans-1,3-Dich loroorooene _ _ 
75-25-2 ---------Bromoform 
591-78-6 ------T-2-Hexanone I 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA 



oc-00012-03.08-08/01/W 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 2 of 11 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
========================================================================================= 
Sample Description: 2B-MW11 GROUND H20 1015 GRAB 
Laboratory Sample Number: 16543002 Date Collected: 08/08/90 Matrix: WATER 
_--__------------------------------------------------------------------------------------ 

Analytical Parameter Uethod Det Limit Result Units Ana Date 
____________---__-______________________------.------------------------------------ ----------------__-------------------- 

Date Extracted EPA504.1 ---- 08/10/90 ---- ____ 

1,2-Dibromoethane CEDE) EPA504.1 0.02 <0.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _*__ 100 Xrec 08/14/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

- 

CHZM H/l 1 Montgomery 2567Fa;rlane Drive, P. 0. 80x230548, 
Environmentailaboratory Montgomery, Alabama 361 I6 

INRPRPT(v900202) 



Report of Analytical Data - EDR and DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE Date S-led: 8/8/9D 
Project: LANTDIV-NAS CCEANA Lab Sample Id: 8333aE Date Received: 8/10/90 
Proj No: UDC 20368.H0.07 X Moisture 0.00 Date Extracted: 8/10/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: S/14/90 
Matrix: WATER Instruwnt ID: GM3 Analyst: JEH 
Serrgler: DOUG BITTERCUN Colum: J 8 U 00-624 Date Reported: S/16/90 

Client Sample ID/Description: ZR-MU11 (LW16543-2) 

CAS Nurber Colrpwnd Reporting Senple Reporting 
Limit Result Units 

____________-__ _-____----_---_------------------------- --------------em ---------vl--m-- --mm_-I_________ 

106-93-4 1,2-Dibromoethene 0.02 U WI/L 
96-12-8 1,2-Dibrano-3-chloropropane 0.02 U w/L 

_______________ ________.___L_______I___________________ ---------------- --_-___-___--_-- _.____-_________ 

79-34-5 1,1,2,2-TetrachloroetharwSS 100 Xrec 

u = Canpotnd analyzed for but not detected 
ss = Surrogate Sta rd reported as percent recovery 

Revi& by: 0-J 

000107 



OC-00012-OS.OS-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 2 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
==================================================================================------- 
Sample Description: 2B-MW11 GROUND H20 1015 GRAB 
Laboratory Sample Number: 16543002 Date Collected: 08/08/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
--____-___________-------------------------------------------------------------------------*----------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

//I ,,,T 
A9 

,/ 
Reviewed by: ' 

CH2M HILL Montgomery 2567 Fadane Drwe. P. O.Box230548. 
EnvironmentalLaboratory Montgomery, Alabama 36116 

INRPRPT(v900202) 

000004 
205271.1444 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lb Name: CH2M HILL/MGM Contract: 
2B-EQl 

Lab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543008 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006500 

Level: (low/med) LOW Date Received: 08/09/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-o 
75-35-4 
75-34-3 
540-59- 
67-66-3 

---------Chloromethane 
---------Bromomethane 
---------Vinyl chloride 
---------Chloroethane 
---------Methylene chloride 
---------Acetone . 
---------Carbon disulfide 
---------l,l-Dichloroethene 
---------l,l-Dichloroethane 
0 --------1,2-Dichloroethene (Total) 
---------Chloroform 

\ I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-S 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48-1 --------Dibromochlorome- ne 
79-00-S ---------1,1,2-Trichloroethane 

- 

71-43-2 --,-------B&~ene I 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-nentanone 
127-18-4 --------Tetrachloro&hene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-9 
100-4 
100-4 
1330- 

0-7 --------Chlorobenzene 

;I; 
--------Ethylbenzene 
--------Styrene 

20-7 -------Xylenes (Total) 

10 
10 
10 
10 
6 

26 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
2 
5 
5 
5 
5 
5 

10 
10 
'5 

5 

5 
5 
5 
5 

U 
U 
U 
U 
B 
B 
.U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

- FORM I VOA l/87 Rev. 

000056 



oc-00012-03.08-08/01/91 

Report of Analytical Data - ED6 and DBCP 

CLient: LANTDIV-NAVY Laboratory: GAINESVILLE Date S-led: m/90 
Project: LANTDIV-NAS OCEANA Lab Sanplc Id: 83344E Date Received: 8/10/W 
Proj No: UDC 20368.tiO.07 X Moisture 0.00 Datt Extracted: 8/10/9D 
Method: 5G4 Dilution Factor: 1.00 Date Analyzed: 8114190 
Matrix: UATER Instrunent ID: CCIy3 Analyst: JEH 
Sarrpltr: DCUG BITTERMN Colum: J & U DE-624 Date Reported: 8/16/90 

Client Ssnplt ID/Description: 2g-Egl (LH #16543-8) 

CAS Nunber Conpovd Reporting Swple Reporting 
Limit Result Units 

_______________ -____---__--_--------------------------- ---------------- ----------mm--s- --____--____-___ 

106-93-4 1,2-Dibrcmoethane 0.02 U W/L 
96-12-8 1,2-Dibrorno-3-chloropropane 0.02 U W/L 

1,1,2,2-Tttrachtoroethanc-SS 98 Xrec 

lJ = Conpand analyzed for but not detected 
ss = Surrogate Stsnderd rcent recovery 

Reviewed by: 

000113 



REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 8 of 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
===============================P=========================================================== 
Sample Description: 2B-EQl GROUND H20 0800 GRAB 
Laboratory Sample Number: 16543008 Date Collected: 08/08/90 Matrix: WATER 

Analytical Parameter Method Dtt Limit Result Units Ana Date 
_______.-____--_____---------~------------.------------------------------------------------------------------------------ 

Totat Petroleun Hydrocarbons EPA418.1 0.06 0.10 WL 09/05/90 
=====================-----=========I======================================--- ---======I======= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

- 

CHZM HILL Montgomery 2567Fair!ane Drive. P 0. 60x230548. 
Environmenfa/Labo:atof~ Montgomery. Alabama 36176 

INRPRPT(v900202) 

000010 
2E271.1444 



oc-00012-OS.OS-08/01/91 

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 

/ 3 Name: CH2M HILL/MGM Contract: I 2BSWl 
I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556007 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006541 

Level: (low/med) LOW Date Received: 08/10/90 

% Moisture: not dec. Date Analyzed: 08/22/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane I 
75-09-2 ---------Methylene chlor ide 
67-64-l ---------Acetone 
75-15-o ---------Carbon disul: fide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane I 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total,- I 1 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEX) 
71-55-6 ---------l,l.l-Trichloroethane 
56-23 
108-O 
75-27 
78-87 
10061 
79-01 
124-4 
79-00 
71-43 
10061 
75-25 
591-7 
108-l 
127-l 
79-34 
108-8 
108-9 
100-4 
100-4 
1330- 

-5 ---------Carbon tetrachloride 
5-4 --------Vinyl acetate 
-4 ---------Bromodichloromethane 
-5 ---------1,2-Dichloropropane 
-01-5 ------cis-1,3-Dichloropropene 
-6 ---------Trichloroethene 
8-l --------Dibromochloromethane 
-5 ---------l,I,2-Trichloroethane 
-2 ---------Benzene 
.-02-6 ------trans-1,3-Dichloropropene 
,- 2 ---------Bromoform 
8-6 --------2-Hexanone 
o-1 --------4-Methyl-2-pentanone 
.8-4 --------Tetrachloroethene 
-5 ---------1,1,2,2-Tetrachloroethane 
8-3 --------Toluene 
o-7 --------Chlorobenzene 
l-4 --------Ethylbenzene 
2-5 --------Stvrene - -* - ---- 
20-7 -------Xylenes (Total) 

10 u 
10 u 
10 u 
10 u 
4 BJ 

19 B 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 

I 5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
1J 

TO u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
2 BJ 

FORM I VOA l/87 Rev. 
000031 



OC-00012-03.08-08/01/91 

m Economists 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 7 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
========================================================================================= 
Sample Description: 2BSWl SURFACE WATER 1730 GRAB 
Laboratory Sample Number: 16556007 Date Collected: 08/09/90 Matrix: WATER 
--_--_----------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
.__________-_----__-----------------------------------.------------------------------------------------------------------ 

Total Petroleun Hydrocarbons EPAL18.1 0.05 
=========================-----=================================~~~======~=~~~===-~~~~~~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M H/L L Montgomery 
Env~ronmenlalLaboratory 

2567fadane OriCe P 0. Box230548. 
MoQgomery. Alabama 36lT6 



REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 7 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==============rr==================================================~========================= 
Sample Description: 2BSWl SURFACE WATER 1730 GRAB 
Laboratory Sample Number: 16556007 Date Collected: 08/09/90 Matrix: WATER 
-___________--_-------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units .Ana Date 
________________________________________-------------------------------------------------------~----~-------------------- 

Date Extracted EPA504.1 _-__ 08/13/90 ---- _-_- 

1,2-Dibromoethane (ED81 EPA504.1 0.02 co.02 W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 me.* 97 Xrec 08/15/90 
=================r======================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

CHZM HlLL Montgomery 
Environmental Laboratory 

Reviewed by: 2&F 

INRPRPT(v900202) 

2567 Fairlane Owe. P. 0. Box 230548, 
Montgomery. Alabama 367 16 

000165 
205 271 7444 



OC-00012-03.08,08/01J91 

Report of Analytical Data - EDR and DBCP 

Client: WAVY-LAWTDIV Laboratory: GAINESVILLE 
Project: DCEANA-LANTDIV Lab SmpLe Id: 83399E 
Proj No: WC M368.WD.07 X Moisture 0.00 
Rethod: 504 Dilution Factor: 1.00 
Matrix: WATER Instrunent ID: GM3 
Sampler: STEVEN R. BROWN Colulrl: J L U OR-624 

Client Senple ID/Description: ZB-SW1 (LM X16556-7) 

CAS Ntir ~arpovld Reporting 
Limit 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..-.............-..-... . . . . . . . . . . . . . .._ 

106-93-4 1,2-Dibrcmoethene 0.02 
96-12-8 1,2-Dibrcm-3-chloropropene 0.02 

Date Srwnplcd: 8190'0 
Date Received: 8/13/90 
Date Extracted: 8/13/90 
Date Analyzed: 8/15/9D 
Analyst: JEH 
Date Reported: 8/M/90 

Sample Reporting 
Result Units 

. . . . . ..-......-. . . . . . . .._....__. 

U UgfL 
IJ W/L 

. 

. . . . . . . . . . . . . . . . . . . . . ..-........................-...... I............... ..-............. . . . . . . . . . . . . . . . . 

79-34-5 1,1,2,2-Tetrachloroetham-SS 97 Xrec 

U = Compomd analyzed for but not detected 
ss = 

Reviewed by: 

- 
000190 



OC-00012-03.08-08/01/91 

IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

2BSW2 
- A Name: CH2M HILL/MGM Contract: 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556008 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006533 

Level: (low/med) LOW 

b Moisture: not dec. 

Column: (pack/cap) CAP 

Date Received: 08/10/90 

Date Analyzed: 08/21/90 -- 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75- 
75- 
67- 
75- 
75- 
75- 
540 

-L- ~~~~ ~~~~ 

00-3 ---------Chloroethane 
09-2 -----,----Methylene chloril de 
64-l ----i----Acetone 
15-o ---------Carbon disulfide 
35-4 ---------l,l-Dichloroethene 
34-3--------- l,l-Dichloroethane 
-5g-o------- 1.2-Dichloroethene fTot :al\ 

67-66-3 ---------Chloroform 
\- -I- 

I 
107 
78- 
71- 
56- 
108 
75- 
78- 
100 
79- 
124 
79- 
71- 

-06-2 --------1,2-Dichloroetha tne 
93-3 ---------2-Butanone (MEK) 
55-6 ---------l,l,l-Trichloroethane 
23-5 ---------Carbon tetrachloride 
-05-4 --------Vinyl acetate 
27-4 ---------Bromodichloromethane 
87-5 ---------1,2-Dichloropropane 
61-01-5 ------cis-1,3-Dichloropropene 
01-6 ---------Trichloroethene 
-48-l --------Dibromochloromethane 
00-5 ---------1,1,2-Trichloroethane 
43-2 ---------Benzene 

10 061-02 
75 -25-2- 
59 1-78-6 
10 8-10-l 
12 7-18-4 
79 -34-5- 
10 8-88-3 
10 8-90-7 
10 o-41-4 
10 O-42-5 
13 30-20- 

-6 ------trans-1,3-Dichloropropene I 
--------Bromoform 
--------2-Hexanone 
--------4-Methyl-2-pentanone 
--------Tetrachloroethene 
,--------1,1,2,2-Tetrachloroethane 
--------Toluene 
--------Chlorobenzene 
--------Ethylbenzene 
--------Styrene 
7 -------Xylenes (Total) 

10 
10 
10 
10 
4 

12 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 

z 
10 
10 

5 
5 
5 
5 
5 
5 
5 

U 
U 
U 
U 
BJ 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 
u 
u 
u 
u 
PI 
u 
u 
u 
UJ 

FORM I VOA 



oc-00012-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date Senpled: 8/9/W 
Project: OCEANA-LANTDIV Lab Sauqlc Id: B34OOE Date Received: 8/13/9u 
Proj No: WC 20368.~.07 X Moisture 0.00 Date Extracted: 8/13/9D 
Method: SD4 Dilution Factor: 1.00 Date Analyzed: 8/15/9O 
Matrix: UATER Instrment ID: GW Analyst: JEH 
Smler: STEVEN R. BRWN Colum: .I 8 Y DB-624 Date Reported: am490 

Client Sarqole ID/Description: ZB-SU2 (Lh #16556-8) 

CASNukw- Carpound Reportiw 
Limit 

____________--_ __---___-_____-------------------------- ---mm---e-______ 

106-93-4 1,2-Dibranoethane 

96-12-8 1,2-Dihrano-3-chloropropane 
0.02 
0.02 

U W/L 
U W/L 

1,1,2,2-Tetrachloroethane-SS 101 Xrec 

U = Conpovd amlywd for tutnotdetected 
SS = Surrogate Sta 

Reviewed hy: 



OC-00012-03.08-08/01/91 

@ 3 Engineers Pianners 
m Economafs REPORT OF ANALYTICAL RESULTS 
- Scienfisfs 

Date: 09/12/90 
Page: 8 of 20 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: OS/lo/90 
=------===========3====================================================================== 
Sample Description: 2BSW2 SURFACE WATER 1735 GRAB 
Laboratory Sample Number: 16556008 Date Collected: 08/09/90 Matrix: WATER 
_____________---__----------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

CH2M HILL Montgomery 
Environmental Laboratory 

Reviewed by: 

2567 Faxiane Drive P 0. Box 230548, 
Montgomery. Alabama 36116 

INRPRPT(v900202) 

-000010 

205.271.1444 



oc-00012-03.08-08/O I/9 1 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Paqe: 8 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==================================o===================================================-------= 
Sample Description: 2BSW2 SURFACE WATER 1735 GRAB 
Laboratory Sample Number: 16556008 Date Collected: 08/09/90 Matrix: WATER 
--------------------__y_________________------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
-_-_________-__----_---------------------------------------------------------------------------------~------------------- 

Date Extracted EPA504.1 ____ 08/13/90 --__ __-_ 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 __-- 101 Xrec 08/15/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2M H/L L Montgomery 
Enwronmentaiiaboratory 

2567 Fadane Dwe. P 0 80x230548 
Montgomery. Alabama 36! 76 

000166 
205 271.1444 



OC-00012-03.08-08/01/91 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

“b Name: CH2M HILL/MGM ,. Contract: I 
2CMWl 

I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556009 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006534 

Level: (low/med) LOW Date Received: 08/10/90 

% Moisture: not dec. Date Analyzed: 08/21/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 --------Khloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 --------Xhloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MERE 

- 

71-55-6 ---------l,l,l-Trichioroe- 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 

- 
- 

78-87-5 ---------1,2-Dichloropropane 1 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 

2100 
10 

4 
7 
5 
5 
5 

140 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
2 
5 
5 

10 
10 
5 
5 

14 
1 
1 
5 

15 

Q 

U 
U 
E 
U 
BJ 
BJ 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

J 
J 
U 

- FORM I VOA l/87 Rev. 
000044 



OC-00012-03.08108/01/91 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS AuALYsIs DATA SHEET 

3 Name: CH2M HILL/kGM Contract: 
2CMWl-DL 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Lab Sample ID: 16556009DL 

Lab File ID: B2V0006549 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Date Received: 08/10/90 

Date Analyzed: 08/22/90 

Dilution Factor: 17 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l.l-Dichloroethene 
75-34-3 ---------l;l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06s2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 

- 
- 

- 
- 

75-27-4 ---------Eromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Stvrene 
1330-2017 

- -A - ---- 

-------Xylenes (Total) 

FORM I VOA 
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@ I Eng’neers Planners 
m EconomMs 

- Scienfisfs 
REPORT OF ANALYTICAL RESULTS Date: 09/12/90 

Page: 9 of 20 
Client: CH2M HILL/WDC 

625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==============t================================================================------======= 
Sample Description: 2CMWl GROUND H20 1000 GRAB 
Laboratory Sample Number: 16556009 Date Collected: 08/09/90 Matrix: WATER 
_________---__-___-------------------------------------------------------~--------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
___________________---------------------------------------------------------------------------------~-------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.26 W/L 09/06/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwjse. 
/ 

Reviewed by: 

INRPRPT(v900202) 

CH2M HlLL Montgomery 
Enwronmenral Laboratory 

2567 Fadane Drive. P 0. Box 230548. 
Montgomery, A:abama36116 

205.271.1444 



Report of Analytical Data - EDB and DSCP 

CtMHIli. 

Client: MAW-LANTDIV 

Project: OCEANA-LANTDIV 
Proj No: k&X 20368.H0.07 

Method: 504 
Matrix: UATER 

Laboratory: GAINESVILLE Date saspled: 8/9/90 
Lab Senple Id: 834OlE Date Received: S/13/90 
X Moisture 0.00 Date Extracted: 8/13/9O 
Ditution Factor: 1.00 Date Analyzed: a/15/90 
Instrunent ID: Gcw Analyst: JEH 

Sanpler: STEVEN R. BROUU Colum: 

Client Sarrple ID/Description: 2C-MU1 (LI4 1116556-9) 

CASNur&er Carpound 

____--_-_--_*-_ .-___--___-___---__-------------------- 

106-93-1 1,2-Dibrcwethane 

%-12-8 1,2-Dibrosw-3-chloropropene 

J & Y DE-624 Date Reported: 8/16/90 

Reporting QWe Reporting 
Limit Result Units 

---me--em-mm__s ----e--m--w---m- __--_____.______ 

0.02 U w/L 
0.02 u WA 

-~-~~~~~--~~~~- ,.--,,---,,:-------------,,--------------- -----------m---- _--_---___-___-_ _______________- 

79-34-5 1,1,2,2-Tetrachloroethane-SS 104 Xrec 

U = Cospu-d analyzed for butnotdetected 
ss = rcent recovery 

Reviewed by: d 

000192 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

'3 Name: CH2M HILL/MGM Contract: 

',ab Code: Case No.: 16556 SAS No.: 

nrkt 3.axr~6 RG. 

2CMWl-DUP 

SDG No.: 

datrix: (soil/water) WATER Lab Sample ID: 16556011 

jample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006550 

Level: (low/med) LOW 

's Moisture: not dec. 

Date Received: 08/10/90 

Date Analyzed: 08/22/90 

column: (pack/cap) CAP Dilution Factor: 17 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene chloride 
67-64-l ---------Acetkne 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l.l-Dichloroethane 
540-59-O --------1;2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-S ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061 
75-25 
591-7 
108-l 
127-l 
79-34 
108-8 
108-9 
100-4 
100-4 
1330- 

- 

- 

-02-6 ------trans-1,3-Dichloropropene 
-2 ---------Bromoform 
8-6 --------2-Hexanone 
o-1 --------4-Methyl-2-pentanone 
8-4 --------Tetrachloroethene 
-5 ---------l-1.2.2-Tetrachloroethane -.-,-,- 
8-3 --------Toluene 
o-7 --------Chlorobenzene 
l-4 --------Ethvlbenzene 
2-5 --------Sty&e 

20-7 -------Xylenes (Total 

170 
170 
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170 
170 
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85 
85 
85 

130 
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85 
85 
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47 
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FORM I VOA 



REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 11 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
========================================================================================= 
Sample Description: 2CMWl DUP GROUND H20 1005 GRAB 
Laboratory Sample Number: 16556011 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 _"__ oaj13j90 """" """_ 
1,2-Dibrcnnoethane CEDE) EPA504.1 0.02 co.02 w/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 """" 108 Xrec 08/15/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
;Reviewed by: 

INRPRPT(v900202) 

CtiZM H/IL Montgomery 2567fa:riane Drive, P 0.50~230548 
Erwronmenta!Laboratory Montgomery. Alabama 36 116 

000169 
205 277 1444 



OC-00012-03.08-08/01/91 

CHMHIU 
Report of Analytical Data - ED6 and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date Sampled: 8/9/90 
Project: OCEANA-LANTDIV Lab Saaplc Id: 83403E Date Received: 803190 
Proj No: WC 20368.HD.07 X Moisture 0.00 Date Extracted: 8/13/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/15/90 
Matrix: UATER lnstrunent ID: GM3 Analyst: JEH 
Sampler: STEVEN R. BRAN Colum: J & U DB-624 Date Reported: 8/16/90 

Client Sarrple ID/Description: 2C-HUl DUP (LM #16556-11) 

CASNudm- Carpoud Reporting 
Limit 

m---mm-----m--- ----------_--------_-------------------- -_-._-_-__--__-_ 

106-93-b 
96-12-8 

1,2-Dibrcmcetham 
1,2-Dibrano-3-chloropropane 

0.02 
0.02 

Senple Reporting 
Result Units 

.m---m--------- ---___-_________ 

__L-_a__-m-m--e _________-______________________________ ---------------- ---___-_-_______ -_____I_______-- 

79-34-5 1,1,2,2-Tetra?hloroethane-SS 108 Xrec 

U = Coqmmd analyzed for but not detected 
SS = Surrogate S 

Reviewed by: 

rcent recovery 

000194 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 10 of 20 

Client: CHUM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
====---------==========--------=-------------------------------------------- --------------------------------------======------- 
Sample Description: 2CMWl DUP GROUND H20 1005 GRAB 
Laboratory Sample Number: 16556011 Date Collected: 08/09/90 Matrix: WATER 
___________--___--__--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________________--------------------*----------------.------------------------------------------~-------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.36 W/L 09/06/90 
=======-----=============================================================~=============== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CHZM HILL MonFgomery 2567Fa:riane Drwe. P 0 Box230548, 
Enwronmental Laboratory Montgomery. Alabama 3617 6 

205.271 1444 



OC-00012-03.08-08/O l/9 1 
1A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

3 Name: CH2M HII&/MGM Contract: 

Lab Code: Case No.: 16556 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 

2cMW2 

No. : 

16556012 

BlV0006542 

Level: (low/med) LOW Date Received: 08/10/90 

% Moisture: not dec. Date Analyzed: 08/22/90 

Column: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L Q 

74-87 -3----- 
74-83 ,- 9 w--w- 
75-01 4 ,- ---m- 
75-00 '- B--B- 3 
75-09 -2----- 

----Chloromethane 
----Bromomethane 
----Vinyl chloride 
----Chloroethane 
----Methylene chloride 

67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2s------- 1.2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichlorometha ne 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-Dentanone *- ~ 1; -~~~------- 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T&l~&e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Stmene 
1330-20-7 -------Xylenes (Total) 
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5 
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FORM I VOA 



OC-00012-03.08-08/01/91 

@ _ Engineers 
1 Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scientists 

Date: 09/12/90 
Page: 9 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
___--_----_---------- ----_----_----------------------------------- ------------------------------------------------------------------======================= 
Sample Description: 2CMWl GROUND H20 1000 GRAB 
Laboratory Sample Number: 16556009 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
______-___-____--*__------------------------------------------------------------------------------------.---------------- 

Date Extracted EPA504.1 _--_ 08/13/90 _-__ __._ 

1,2-Dibrw$thane (ED51 EPAS04.1 0.02 co.02 w/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -__- 104 Xrec 08/15/90 
==============================r======-=================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

- 000167 
CHZM H/M Montgomery 2567 Fairlane Drive, P 0 Box 230548. 

Ewronmental iaboralory Montgomery. Alabama361 16 
205 271 1444 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 12 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 

HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 
Laboratory Number: 16556 

Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==========o============================================================================== 
Sample Description: 2CMW2 GROUND H20 1410 GRAB 
Laboratory Sample Number: 16556012 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Arm Date 
___._-__-____-_____-------------------------------------------------.---------------------------------------------------- 

Date Extracted EPA504.1 -___ 08/13/90 ---- _-__ 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 CO.02 W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---_ 99 Xrec 08/15/90 
===5======================1=======58=========================================-----=========== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

000170 - 
CHZM HllL Mon!gbmery 2567 Faxlane Drive. P 0 Box 230548. 

Enwronmentaai Laboratory Montgomery. Alabama 36 7 16 
205.271 1444 



OC-OOOl2-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV L.&oratory: GAINESVILLE 
Project: DCEANA-LANTDIV Lab wle Id: i33404E 
Proj No: WC 2036B.HO.07 X Uoisture 0.00 
Method: 504 Dilution Factor: 1.00 
Matrix: UATER Instrueent ID: GM3 
Sampler: STEVEN R. BRWN Colum: J 8 U DB-624 

Client Sample ID/Description: ZC-MU2 (LW 116556-12) 

Date Sacpled: B/9/90 
Date Received: am/90 
Date Extracted: 8/13/90 
Date Analyzed: 8115190 
Analyst: JEH 
Date Reported: B/16/90 

CASNuker Conpourd Reporting Sample Reporting 
Limit Result Units 

_______________ ____________---__--_____________________ ---------_-----_ ------------s-e_ ________________ 

106-93-4 1,2-Dibromoethme 0.02 U WA 
96-12-a 1,2-Dibrano-3-chloropropme 0.02 u W/L 

1,1,2,2-Tetrakhloroethane-SS 

U = Caqmmd analyzed for krt not detected 

.000195 



REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 11 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
====================E=================================================================----- 
Sample Description: 2CMW2 GROUND H20 1410 GRAB 
Laboratory Sample Number: 16556012 Date Collected: 08/09/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter nethcd Det Limit Result Units Ana Date 
__-___-________-.--_____________________-------------------.------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.28 
=========================================================================--~~~----~~~~~- ---------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise'. 

Reviewed by: 
p$?/ 

INRPRPT(v900202) 

000063 
CH2M HI1 L Montgomery 2567Faxiane Drive, P 0. Box230548, 

Environmental Laboratory Montgomery, Alabama 367 7 6 
205.271 1444 



OC-00012-03.08-08/01/91 
1A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EYA SmLP; NU. 

>b Name: CH2M HILL/MGM Contract: 
2C-MW3 

Lab Code: Case No.: 16562 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16562001 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006552 

Level: (low/med) LOW 

% Moisture: not dec. 

Date Received: 08/11/90 

Date Analyzed: 08/22/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1;2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------3,2-Dichloroethane 
78-93-3 
71-55-6 

---------2-Butanone (MEK) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloronrooane ' 
10061-01-5 

- a. 

79-01-6 
------cis-1,3-Dichloropropene 

---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2=Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-5 

--------Ethylbenzene 
--------Styrene 

1330-20-7 -------Xylenes (Total) 
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FORM I VOA l/87 Rev.-. 



oc-OOOIZ-03.08-08/01/W 

@ I Engineers 
B Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/13/9o 
Page: lof 4 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FRANK LEWIS Date Received: 08/11/90 
==-----================================================================================== 
Sample Description: 2C-MW3 GROUND WATER 0750 GRAB 
Laboratory Sample Number: 16562001 Date Collected: 08/10/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 ____ 08/14/90 --_- ---- 

1,2-Dibromoethane (ED81 EPA504.1 0.02 co.02 W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -e-e 101 Xrec 08/15/90 
r======================================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: A 

INRPRPT(v900202) 

003158 
CH2M HIL L Montgomery 2567fairiane Drive, P 0 50x230548. 

EnvironmentalLaboratory Montgomery, Alabama 36116 
205271.1444 



Report Of AMLyticrl Data - EDB and DBCP 

Client: LANTDIV-NAW Laboratory: SAINESVILLE 
Project: LANTDIV-NAS OCEANA Lab Serrple Id: 83454E 
Proj No: WC 20368.H0.07 X Moisture 0.00 

Method: 504 Dilution Factor: 1.00 
Matrix: UATER Instrusent ID: GM3 

Serrplcr: 0. BITTEMAN Colum: 

Client SanpLc ID/Description: 2C-hU3 (LH #16562-l) 

CASNunkr Carpoud 

m----m--pm-m-m_ _____------_-__------------------------. 

106-93-4 1,2-Dibromoethane 

96-12-8 1,2-Dibruno-3-chtoropropane 

J 8 U DS-624 

Date Senpled: a/lo/90 
Date Received: a/14/w 
Date Extracted: 8114190 
Date Analyzed: a/15/90 
Analyst: JEH 
Date Reported: a/16/90 

0.02 U w/L 
0.02 U W/L 

79-34-5 1,1,2,2-Tetrschloroethanenc-SS 101 Xrec 

U = Carpxrrd analyzed for butnotdetected 
SS = Surrogate Standard reported 

Revieued by: 

V 

000168 



oc-00012-OS.OS-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 1 of 13 

Client: CH2M HILLjWDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FRANK LEWIS Date Received: 08/11/90 
================r=========================================================================== 
Sample Description: 2C-Mw3 GROUND WATER 0750 GRAB 
Laboratory Sample Number: 16562001 Date Collected: 08/10/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________-_________----------------------------------------------------------------------------------------------------- 

Total Petroleum Hydrocarbons EPA418.1 0.06 0.29 
=======-----========------===============================================~=~~====~~~~~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: (53:' 

CHZM H/L L Montgomery 
Environmental Laboratory 

2567FairianeDnve. P.O.Box230548, 
Montgomery, Alabama 36 7 16 

INRPRPT(v900202) 

oooozo- 
205.271.1444 



OC-00012-03.08-08/01/91 

1A 
VOLATILE ORGANICS mwmIS DATA SHEET 

EPA SAHPLE NO. 

.D Name: CH2M HILL/MGM Contract: 

Lab Code: Case No.: 16562 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 

2C-MW4 

No.: 

16562002 

B2V0006559 

08/11/90 

08/23/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75-00-3 ---------Chl&oethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------I.l-Dichloroethene 
75-34-3 ---------l;l-Dichloroethane- 
540-59-O 
67-66-3 

--------ll,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-S ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichlc 
7^ -- - 

>romethane - ^ -. hloropropane U-U/-~---------l,~-DiC, 

10061-01-5 
79-01-6 

------cis-1,3-Dichioropropene 
---------Trichloroethene 

- 

124-4 
79-00 
71-43 
10061 
75-25 
591-7 

8-l --------Dibromochloromethan __-_le 
-5 ---------1,1,2-Trichloroethane 
-2 ---------Benzene 
-02-6 ------trans-1,3-Dichloropropene 
-2 ---------Bromoform 
8-6 --------2-Hexanone 

108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-8 
108-9 
100-4 
100-4 
1330- 

--------Tbli&e 
--------Chlorobenzene 

l-4 --------Ethylbenzene 
2-5 --------Styrene 
20-7 -------Xylenes (Total)- 

10 
10 
81 
31 

6 
5 
5 
5 

11 
11 
5 
2 

10 
5 
5 

10 
5 
5 
5 
2 
5 
5 
1 
5 
5 

10 
10 
5 
5 
1 
5 
5 
5 
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FORM I VOA 



oc-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 2oi 4 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FRANK LEWIS Date Received: 08/11/90 
________------------ ________--_---------===================P=======================================------==== 
Sample Description: 2C-MW4 GROUND WATER 0915 GRAB 
Laboratory Sample Number: 16562002 Date Collected: 08/10/90 Matrix: WATER 
__-----_-----_--------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________________--------------------------------------------------------------------------------"-------------------- 

Date Extracted EPA504.1 -_-- 08/14/90 ____ --__ 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 CO.02 w/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _-_- 101 %rec 08/15/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

.Reviewed by: d?Y 

- 

CHZM HILL Montgomery 
Envtronmental Laboratory 

2567 Fairiane Drwe, P 0. 50x 230548, 
Montgomery, Alabama 367 16 

INRPRPT(v900202) 

00~159 
205.271.1444 



Client: 
Project: 
Proj No: 

Method: 
Matrix: 
Sanplcr: 

Report of Analytical Data - ED6 and DBCP 

LANTDIV-NAW Laboratory: GAINESVILLE Date 
LANTDIV-NAS OCEANA Lab Sample Id: 83455E Date 
WC 20368.HO.07 X Moisture 0.00 Date 
501, Dilution Factor: 1.00 Date 
UATER 
D. BITTEHAN 

Senpled: S/10/90 
Received: and90 
Extracted: a/14/90 
Analyzed: a/15/90 

lnstruwnt ID: GM3 Analyst: JEH 
Colum: J 8 Y DE-624 Date Reported: 8/16/90 

Client Sanplc ID/Description: 2C-MU4 (LW #16562-2) 

CASNu&er CarlxKlnd Reporting Sample Reporting 
Limit Result Units 

_"-"-"""-"-"-"" -""""""-"""_""-"""."""""""--"""-""""-""- "-""-""-"-""""-_ -""""-"--"""""-" -"""""-""_"-"___ 

106-93-4 1,2-Dibromoethane 0.02 U W/L 
96-12-a 1,2-Dibraoo-3-chloropropane 0.02 U WI/L 

“““*““““““““““” ““““““““““““““““““““““““““““““““””””-””” “I”“““.““““““““” W”“““““““S”““““” “““““““““““““““” 

79-34-5 1,1,2,2-Tctrachlorortha-SS 101 Xrec 

U = Carpwnd analyzed for but not detected 
SS * Surrogate St 

Reviewed by: 
I , 

000169 - 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 2 of 13 

Client: CH2M HILLjWDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16562 
Atten: MR. FRANK LEWIS Date Received: 08/11/90 
======------=--------============-------------------------------------------------------- -------_------------------------------------------ 
Sample Description: 2C-MW4 GROUND WATER 0915 GRAB 
Laboratory sample Number: 16562002 Date Collected: 08/10/90 Matrix: WATER 

Analytical Parameter Method Det.Limi t Result Units Ana Date 
____________________------------------------------------------.---------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 
Environmental Laboratory 

2567 fairlane Drive, P. 0 Box 230548, 
Montgomery, Alabama361 16 

000021 
205271.1444 



oc-OoO12-03.08-08/01/91 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

,,D Name: CH2M HILL/MGM Contract: 

EPA SAMPLE NO. 

I I 

I 2CMW5 
I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556013 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006543 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/ca.p) CAP 

Date Received: 08/10/90 

Date Analyzed: 08/22/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-8 
74-8 
75-o 
75-o 
75-o 
67-6 
75-l 
75-3 

7-3 ---------Chloromethane 
3-9 ---------Bromomethane 
l-4 ---------Vinyl chloride 
'o-3 ---------Chloroethane 
9-2 ---------Methylene chloride 
4-l ---------Acetone 
5-o ---------Carbon disulfide 
5-4 ---------l.l-Dichloroethene 

75-34-3 ---------l;l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1.2-Dichloroethane 
78-9 
71-5 
56-2 
108- 
75-2 

3-3 ---------2lButanone (MEK) - 

;I; 
---------l,l,l-Trichloroethane 
---------Carbon tetrachloride 

OS-4 --------Vinyl acetate 
7-4 ---------Bromodichloromethane 

78-87-5 ---------1,2-Dichloropropane . 
10061-01-S ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 

- 

71-43-2 ---------B&&ene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromofo~ 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108- ,90-7 --------Chlorobenzene 
100- 41-4 --------Ethylbenzene 
loo- 42-5 --------Styrene 
1330 -20-7 -------Xylenes (Total) 

10 
10 
10 
10 
5 

10 
5 
5 
5 
9 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 

2" 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
BJ 

FORM I VOA 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 13 of 19 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.~0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=========o===p=========================================================================== 
Sample Description: 2CMW5 GROUND H20 1155 GRAB 
Laboratory Sample Number: 16556013 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
-___------__-__----------------.--------------------------------------------------------------------~-------------------- 

Date Extracted EPA504.1 SW.- 08/13/90 _-_- ---- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02- W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 102 Xrec 08/15/90 
====================r===============zp======================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

CH2M HILL Montgomery 2567Fairlane Dnve, P. 0. 50x230548, 
Enwonmentai Laborarory Montgomery, Alabama 36116 

Reviewed by: -l!E- 

INRPRPT(v900202) 

000171 
205.271 1444 



OC-00012-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: NAVY-LABTDIV Laboratory: GAINESVILLE 
Project: OCEAWA-LANTDIV Lab Serrplc Id: 8UOSE 
Proj No: WC 2036B.HO.07 X Moisture 0.00 

Method: SO4 Dilution Factor: 1.00 
Matrix: WATER Instrunent ID: CC#3 
Serrplcr: STEVEN R. BRWN Colum: J 8 U DB-624 

Client Ssnplc ID/Description: 2C-MU!3 (LM 116556-13) 

CASNuker Conpovd Reporting 
Limit 

-_-m---a-e-em-- ----_--------_---*_*-------------------- _--____-________ 

106-93-4 1,2-Dibranoethene 0.02 
96-12-8 1,2-Dibrano-3-chloropropane 0.02 

Date senpled: 8/9/90 
Date Received: 8113190 
Date Extracted: 8/13/90 
Date Analyzad: 8/15/90 
Analyst: JEH 
Date Reported: 8/16/90 

. 

79-34-5 1,1,2,2-Tetrakhloroethane-SS 102 Xrec 

U = Coqmmd analyzed for tant not detected 
SS = Surrogate St rcent recovery 

Reviewad by: / 

000195 



OC-00012-03.08-08101/91 

m Economists REPORT OF ANALYTICAL RESULTS 
B Suenfists 

Date: 09/12/9o 
Page: 12 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==========================z=======r====================~============================= 
Sample Description: 2CMW5 GROUND H20 1155 GRAB 
Laboratory Sample Number: 16556013 Date Collected: 08/09/90 Matrix: WATER 
_______-_______-------------------------------------------------------------------------- 

Analytical Parameter Uethcd Det Limit Result Units Ana Date 
_______-____________----------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 0.06 
=========-----=======----------------============-----=--------~~~======--~~====~~~~~~= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

Cti2M HlLL 

- 

Montgomery 2567Fa;rlane Drwe, P 0 50x230548, 
Enwonmentai Laboratory Montgomery, Alabama 36176 

OOOOf 4 
205.271 1444 



OC-00012-03.08-08/01/91 

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

) Name: CH2M HILL&GM Contract: I 
2CMW6 

I 
Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556014 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVO006544 

Level: (low/med) LOW Date .Received: 08/10/90 

% Moisture:. not dec. Date Analyzed: 08/22/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75- 00-3 ---------Chl&oethane 
75- 09-2 ---------Methylene chloride 
67- 64-1 ---------Acetone 
75- 15-o ---------Carbon disulfide 
,75-35-4--------- l,l-Dichloroethene 
,75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 1 
75-27-4 ---------Bro&dichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-DichloroDroDene 
79-01-6 ---------Trichioroethene 

4. -* ~--- 

124-48-l --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2- s--------B&~ene 
10061-02 -6 
75-25-2- 

------trans.1,3-Dichloropropene 
--------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-Dentanone 
127-18-4 --------Tetrachloro&hene I 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 

8 
9 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
2 
5 
5 

10 
10 
‘5 
5 
5 
5 
2 
5 
5 

FORM I VOA l/87 Rev. 
000091 



OC-00012-03.08-08/01/91 

@ m Engineers Pianners 
m Economists 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 14 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: OS/lo/90 
==============================================================~==--- ---===============p===== 
Sample Description: 2CMw6 GROUND H20 0830 GRAB 
Laboratory Sample Number: 16556014 Date Collected: 08/09/90 Matrix: WATER 
____-___-_-_______----------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________.____--___-_-------.-~------------------------------------.-----------------------------~------------------------ 

Date Extracted EPA504.1 -__- 08/13/90 ---- ____ 

1,2-Dibromoethane CEDE) EPA504.1 0.02 go.02 w/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -e-m 96 %rec 08/15/90 
====-----===============E---------===========================------------------------------- ------------------------------- 

Results for non-aqueous matrices are based on,dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

000172 
CH2M HILL Montgomery 2567 Fairlane Drwe P 0 Box 230548, 

Enwronmental Laboratory Montgomery, Alabama 367 !6 
205.271.1444 



oc-OOOIZ-03.08-08/01/91 

Report Of Analytical Data - EDB and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date 
Project: OCEANA-LANTDIV Lab Sanplc Id: 834D& Date 
~roj No: WC 20368.H0.07 X Uoisture 0.00 Date 
Method: 504 Dilution Factor: 1.00 Date 

saff@ed: a/9/90 
Received: am90 
Extracted: a/13/w, 
Analyzed: amm 

Hatrix: UATER Instrusent ID: GM3 Analyst: JEH 
Serrplcr: STEVEN R. BRCUN Colum: J 81 Y DB-624 Date Reported: anwo 

Client Sample ID/Description: 2C-MU6 (LM #16556-14) 

USN&r ConixKld Reporting Sample Reporting 
Limit Result Units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --.............. . . . . . . . . ..__.___ 

106-93-4 1,2-Dibranoethana 0.02 U WI/L 
96-12-a 1,2-Dibromo-3-chloropropene 0.02 U W/i. 

. . . . . . . . . . . . . . . . . . . . . . . ..*.-........------.--.--.---.-. -............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

79-34-5 1,1,2,2-Tetrakhloroethane-SS 96 Xrec 

U = Coap0u-d analyzed for but not detected 

000197 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 13 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
========================================================================================= 
Sample Description: 2CMW6 GROUND H20 0830 GRAB 
Laboratory Sample Number: 16556014 Date Collected: 08/09/90 Matrix: WATER 
__________-____---------------------------------------------------------~---------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_._..________.._____..................................................................................................... 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 
~g~~~i 

INRPRPT(v900202) 

000015 
CIIZM HILL Montgomery 2567 Fa:riane Drive, P 0 50x 230548. 205 271.1444 

Enwonmentai Laboralory Montgomery. Alabama 36116 



OC-00012-03.08,08/01/91 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 

Name: CHZM HILL/MGM Contract: I 2CMW7 
I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556015 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006545 

Level: (low/med) LOW Date Received: 08/10/90 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Date Analyzed: 08/22/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride , 

67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l.l-Dichloroethene 
75-34-3--------- l;l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 

\ r- 

107-06-2 --------1.2-Dichloroethane 
78-93-3 ---------2IButanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane ' 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-Den .tanone 

*- ~ L--- 

127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
13 
10 

5 
10 
5 
5 
4 

34 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
!O 

5 
5 
5 
5 

: 
2 

Q 

U 
U 

U 
B 
B 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
BJ 

FORM I VOA d6 b70 !f71~- 



oc-00012-03.08-08/01/91 

@ B Engineers 
B Planners 
m Economsts 
- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 15 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
________--------~~~~~---~~~~~~~~-----~~~---~~~~~~--~~~~~~~~~-----~~~----~--~~~~~~~~~~~~~~ ________--------------------------------------------------------------------------------- 
Sample Description: 2CMW7 GROUND H20 1545 GRAB 
Laboratory Sample Number: 16556015 Date Collected: 08/09/90 Matrix: WATER 
____-_-_--------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ---- oa/i3/90 _--- ---- 
1,2-Dibrcmoethane (EDB) EPA504.1 0.02 <0.02 W/L oa/i5/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 _.__ 94 Xrec oa/i5/90 

_________-______------------------------------------------------------------------------- ________--______------------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

- 000173 
Cl-PM HILL Montgomery 2567 Fa:riane Drwe. P 0. Box 230548. 

Environmenta! Laboratory Montgomery, Alabama 36i 7 6 
205.277.1444 



oc-00012-03.08-08/01/91 

Report of Analytical Data - EDS ard DBCP 

CLicnt: NAVY-LANTDIV Laboratory: GAINESVILLE Date S-led: 819190 
Project: OCEANA-LANTDIV Lab Sample Id: 83407E Date Received: a/13/90 
Proj No: WC 20368.HO.07 X Moisture 0.00 Date Extracted: 8/13/9~ 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/15/90 
Matrix: UATER Instrument ID: GM3 Analyst: JEH 
Sarrpler: STEVEN R. SRCUN Colum: J & U DE-624 Date Reported: 8/16/90 

Client Senplc ID/Description: 2C-MU7 (LW #16556-15) 

CAS Nmber Cacrpovd Reporting 
limit 

-____-____.-___ ---____--_--___--___-------------------- ---~~--~~---~--~ 

106-93-4 1,2-Dibrawethene 0.02 

96-12-8 1,2-Dibraao-3-chloropropam 0.02 

Sample Reporting 
Result Units 

----m--m------m_ -__--_--_-______ 

U W/L 
U W/L 

79-34-5 1,1,2,2-Tetrdchloroethane-SS 

U = Ccnpound a~lyzed for butnotdetected 
SS = Surrogate St 

Reviewed by: 

000198 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 14 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
===========r============================================================================= 
Sample Description: 2CMW7 GROUND H20 1545 GRAB 
Laboratory Sample Number: 16556015 Date Collected: 08/09/90 Matrix: WATER 
---__---_-_________---------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

- 

CHZM /iiLL Montgomery 2567Fairlane Drive, P 0. Box230548. 
Erwronmental Laboratory Montgomery, Alabama 367 16 

205 271.1444 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2CMW8 
) Name: CHZM HILL/MGM Contract: 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556016 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006546 

Level: (low/med) LOW Date Received: 08/10/90 

% Moisture: not dec. Date Analyzed: 08/22/90 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Dilution Factor: 1.6 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform -1 
1 A- *a a - - -. hloroethane 0 -1 - 
78-9 
71-5 
56-2 
108- 
75-2 
78-8 
1006 
79-o 
124- 

b - 

(Jb-Z-------l,Z-DiC, 

3-3 ---------2-Butanone (MEK) 
5-6 ---------l,l,l-Trichloroethane 
3-5 ---------Carbon tetrachloride 
05-4 --------Vinyl acetate 
7-4 ---------Bromodichloromethane 
7-5 ---------1,2-Dichloropropane . 
l-01-5 ------cis-1,3-Dichloropropene 
l-6 ---------Trichloroethene 
848-I --------Dibromochloromethane 

7g-o()-5------2 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3=Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-8 8-3 --------T&l&& 
108-9 o-7 --------Chlorobenzene 
100-4 1-4 --------Ethylbenzene 
100-4 2-5 --------Styrene 
1330- 20-7 -------Xylenes (Total) 

10 
10 

450 
10 

5 
8 
5 
3 

78 
66 

5 
5 

10 
5 
5 

10 
5 
5 
5 

12 
5 
5 
3 
5 
5 

10 
10 
5 
5 
5 

I 5 
5 
5 

I 2 

U 
U 
E 
U 
B 
BJ 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
BJ 

-- 

- 
FORM I VOA l/87 Rev 

000106 
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0c-00012-03.08-08/01/91 

lA EPA SAMBLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

) Name: CH2M HILL/MGM Contract: 
z,myDL 

F-- 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556016DL 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: B2V0006558 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAB 

Date Received: 08/10/90 

Date Analyzed: 08/23/90 

Dilution Factor: 4.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

87-3 ---------Chloromethane 
83-9 ---------Bromomethane 
01-4 ---------Vinyl chloride 
00-3 ---------Chloroethane 
09-2 ---------Methylene chloride 
64-l ---------Acetone 
15-o ---------Carbon disulfide 
35-4--------- l,l-Dichloroethene 
34-3--------r 'l,l-Dichloroethane 
-59-o --------1,2-Dichloroethene (Total)--- 

74- 
74- 
75- 
75- 
75- 
67- 
75- 
75- 
75- 
540 .- 
67-66-3 ---------Chloroform 
107-06-2--------1,2-Dichloroet 
78-93-3 ---------2-Butanone (MEK) 
71-55-6-m.------ l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2=Trichloroethane 

hane 
- 
- 

71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1.2,2-Tetrachloroethane 
108-88-3 --------T&l;& 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes(Total) 

FORM I VOA 

40 U 
40 U 

320 D 
4Q U 

9 BDJ 
29 BDJ 
20 U 
20 U 
65 D 
61 D 
20 U 
20 U 
40 U 
20 U 
20 U 
40 U 
20 U 
20 U 
20 U 
12 DJ 
20 U 
20 U 
20 U 
20 U 
20 U 
40 U 
40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

Q 

I@ 
l/87 Rev. 
000117 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 16 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=======================================================================-------=========== 
Sample Description: 2CMW8 GROUND H20 1715 GRAB 
Laboratory Sample Number: 16556016 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------------------------------------------.------------------------------------ 

Date Extracted EPA504.1 --_- 08/13/90 ---- _--_ 

1,2-Dibromoethane (ED61 EPA504.1 0.02 co.02 W/L 08/15/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 101 Xrec oa/i5/90 
r==========r============================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

- 
CHZM HILL Montgomery 2567Fairlane Dnve P. 0 Box230538 

Environmental Laboratory Montgomery, Alabama 36116 

Reviewed by: A 

INRPRPT(v900202) 



oc-00012-OS.OS-OS/Ol/gl 

Report of Analytical Data - EDB and OSCP 

Client: MAW-LANTDIV Laboratory: GAINESVILLE Date Sanpled: 8/9/W 
Project: OCEANA-LANTDIV Lab Sanptc Id: 83408E Date Received: a/13/90 
Proj No: WC 20368.H0.07 X Uoisturc 0.00 Date Extracted: 8/13/9f1 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/15/9U 
Matrix: UATER 1nstrunent ID: Gcn Analyst: JEH 
Senpler: STEVEN R. ERM Colum: J & Y DE-624 Date Reported: 8/?6/90 

Client Sample ID/Description: 2C-MU8 (LH #16656-16) 

CASNurber Carpound Reporting Sample Reporting 
Limit Result Units 

""""""""""""""" """""""""""""""""""""""""""""""""""""""" """""""""""""""" """""""""""""""" """""""""""""""_ 

106-93-4 1,2-Dibrcmoethane 0.02 u WI/L 
W-12-8 1,2-Dibromo-3-chloropropane 0.02 U W/L 

““““““““““““““” ““““““““““““““L”““““““““““““““““”””””””” “““““““““““““““” “““““““““““““““” “““““““““““““““” 

79-34-S 1,1,2,2-Tetrakhloroethane-SS 101 Xrec 

u = carpovd analyzed for but not detected 
rcent recovery 

000199 
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Client: 

Atten: 

Economisrs REPORT OF ANALYTICAL RESULTS Date: 
Scientists 

09/12/90 

CH2M HILL/&C 
Page: 15 of 20 

625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
MR. FRANK LEWIS Date Received: 08/10/90 

==========================================================================------========= ----__ 

Sample Description: 2CMW8 GROUND H20 1715 GRAB 
Laboratory Sample Number: 16556016 Date Collected: 08/09/90 Matrix: WATER 
_______-________________________________------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

________________________________________------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

CHZM H/L/. 

INRPRPT(v900202) 

Montgomery 2567Fairiane Drwe. P 0. Box2.30548. 
Env~ronmenfai Laboratory Montgomery, Alabama 36116 

205.271.1444 



OC-00012-OS.OS-08/01/91 
1A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

' Name: CHZM HILL/MGM Contract: 
2c-Mw9 

Tab Code: Case No.: 16543 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16543006 

Sample wt/vol: 5.0 (g/lnL) ML Lab File ID: BlV0006501 

Level: (low/med) LOW Date Received: 08/09/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

Column: (pack/cap) CAR Dilution Factor: 10 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichlorometha ne 
78-87-5 ---------1,2-DichloroDroDane . 

- 10061-01-5 ------cis-1,3-Dichior&ropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1.3-DichloroDroDene - L---c ---- 
75-25-2 ---------Bromofo& 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 

100 
100 
380 
100 

21 
86 
50 
50 
50 

1300 
50 
50 

100 
50 
50 

100 
50 
50 

zi 
50 
50 
50 
50 
50. 

100 
100 

50 
50 
50 
50 
50 
50 
50 

Q 

7 
3 

II 
35 
35 
J 
J 
3 

;I 
LJ 
J 
J 
J 
2 
J 
3 
J 

7 
J 
J 
J 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 

- FORM I VOA l/87 Rev. 

000040 



oc-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 6 of 11 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.~0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
===================================------------------------------------------------------ ------------------------------------------------------ 
Sample Description: 2C-MW9 GROUND H20 1645 GRAB 
Laboratory Sample Number: 16543006 Date Collected: OS/OS/90 Matrix: WATER 
____________________--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ---- 08/10/90 -e-m ---- 

1,2-Dibrwethane (EDB) EPA504.1 -0.02 x0.02 ug/L oa/i4/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ____ 104 Xrec 08/14/90 

------=-----=-----=====================5=================================~=============== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 
Enwronmentaiiaboratory 

2567 Fairiane Drive, P. 0 Box 230548. 
Montgomery, Alabama 36: 16 



OC-00012-OS.OS-08/01/91 

Report of Analytical Data - EDD and DSCP 

Client: LANTDIV-NAVY Laboratory: GASNESVILLE Date sarrpled: am90 
Project: LANTDIV-WAS DCEANA Lab Senplc Id: 83342E Date Received: 8/10/90 
Proj No: WC 20368.~0.07 X Hoisturc 0.00 Date Extracted: 8110190 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/14/90 
Matrix: UATER Instrunent ID: GC#3 Analyst: JEH 
Serrpltr: DWG BITTERUAN Colum: J & U DE-624 Date Reported: 8/16/90 

Client Senple ID/Description: ZC-HU9 (LM 616543-6) 

CASNuker Conpand Reporting Sample Reporting 
Limit Result Units 

______________- _____.-------_-------------------------- ----------s----e ----___-_-__-___ ________________ 

106-93-4 1,2-Dibromcethane 0.02 U W/L 
96-12-D 1,2-Dibrano-3-chloropropane 0.02 U W/L 

1,1,2,2-Tetrachloroethane-SS 104 Xrec 

U = Carpoud analyzed for but not detected 
SS = Surrogate Standard reported as percent recovery . 1 

Reviewed by: 

000111 



OC-00012-OS.OS-08/01/91 

a I Eng’neers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scienfisfs 

Date: 09/12/90 
Page: 6 of 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16543 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
=------========r==========='================================================ --B--_-B--_--__ ------e-m----__ 
Sample Description: 2C-MW9 GROUND H20 1645 GRAB 
Laboratory Sample Number: 16543006 Date Collected: OS/OS/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__-_______--___-_-----------~-------------------------------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/- 

Reviewed by: 

INRPRPT(v900202) 

CHZM HILL 

- 
Montgomery 
Environmentai Laboratory 

2567Fairlane Drive P 0 Box230548, 
Montgomery. Alabama 361 i 6 

000008 
205.271.1444 



OC-00012-03.08~08/01191 
IA 6YA SAMHLE 118. 

VOLATILE ORGANIC% ANALYSIS DATA SHEET 
I I 

‘3 Name: CHZM HILL/MGM Contract: 
2C-EQl 

I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

datrix: (soil/water) WATER Lab Sample ID: 16556017 

Zample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVO006547 

Level: (low/med) LOW Date Received: 08/10/90 

b Moisture: not dec. Date Analyzed: 08/22/90 

Column: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75- 01-4 ---------Vinyl chloride 
75- 00-3 ---------Chloroethane 
75- '09-2 ---------Methylene chloride 
67- 64-l ---------Acetone 
75- 15-o ---------Carbon disulfide 
75- 35-4 ---------l,l-Dichloroethene 
75- ,34-3 ---------l,l-Dichloroethane 
540 -59-o --------1,2-Dichloroethene (Total) \ 
67-66-3 ---------Chloroform 

#- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------tranS-1.3-DiChlOrODrOmm 
75-25-2 ---------Bromofo& 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 

5 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 

z 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 
4 

Q 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
BJ 

FORM I VOA 



OC-00012-O3.d8-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Pase: 17 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=================================f==r================---------------------------------------- ---------------------------------------- 
Sample Description: 2C-EQl EQUIPMENT BLANK 1000 GRAB 
Laboratory Sample Number: 16556017 Date collected: 08/09/90 Matrix: WATER 
-____-----_------------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ---- oad3/90 ---- _--- 
1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 ug/ L 08/15/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 _--_ 98 Xrec oad5/90 

======================5==================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567Fa~lane DrGe. P. 0. Box230548. 
Enwronmentaiiaboratory Montgomery. Alabama 36116 



OC-00012-03.08-08/01/91 

Report of Analytical Data - ED6 and DSCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date Senplcd: S/9/90 
Project: OCEANA-LANTDIV Lab Senple Id: 83409E Date Received: af 13190 
Proj No: w)C 20366.wO.07 X Moisture 0.00 Date Extracted: a/13/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: a/15/90 
Matrix: UATER Instruaant ID: txx3 Analyst: JEH 
Sampler: STEVEN R. SRW Collmn: J P Y M-624 Date Reported: 8/16/90 

Client Senple ID/Description: ZC-ED1 (LU 116556-17) 

CASNurkr Cargound Reporting Saaple Reporting 
Limit Result Units 

____-._____-___ -_-___---___----_---____________________ ----w----e------ ---------------e m---m-w-__-_____ 

106-93-b 1,2-Dibromoethane 0.02 U W/L 
96-12-a 1,2-Dibrw-3-chloropropane 0.02 U M/L 

1,1,2,2-Tetrrichloroethsnc-SS 98 Xrec 

U f Carpovrl analyzed for butnotdetected 

0002GO 



OC-00012-03.0&08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 16 of 20 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.~0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==============-----=========================================================------======= 
Sample Description: 2C-EQl EQUIPMENT BLANK 1000 GRAB 
Laboratory Sample Number: 16556017 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units AM Date 
____________________----------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons EPA418.1 
=========================_____________============~~~==========~~~=======--~~~=---~~~~~~- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
,' 

,Qj& 
Reviewed by: ._ i '$! J 

CHPM HliL Montgomery 2567Fairlane Drive P 0 BoxZ330548. 
Environmenta/ Laboratory Montgomery. Alabama 36116 

INRPRPT(v900202) 

000048 
205.271.1444 



OC-000 12-03.08-08/01/g 1 
lA 5r.m 3fu3urU~ 57.4 . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

' ‘) Name: CH2M HILL/MGM Contract: 
2DMWl 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Lab Sample ID: 16556001 

Lab File ID: BlV0006517 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAB 

Date Received: 08/10/90 

Date Analyzed: 08/20/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83 -9 ---------Bromomethane 
75-01 ,- 4 ---------Vinyl chloride 
75-00 '- 3 ---------Chloroethane 
75-09 -2 ---------Methylene chloride 
67-64-l ---------Acetone --- - ---_- 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l;l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l.l.l-Trichloroethane 
56-23-5 ---------C&on tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1.2-Dichloroorooane . 
10061-o l-5 ------cis-1,3-Dich?orGpropene 
79-01-6 ---------Trichloroethene 
124-48- '1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------B&&ene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone I 
127-18-4 --------Tetrachloroethene 
79-34 
108-8 
108-9 
100-4 
100-4 
1330- 

-5 ---------1,1,2,2-Tetrachloroethane 
8-3 --------Taluene I 
o-7 --------Chlorobenzene 
l-4 --------Ethylbenzene 
2-5 --------Stnene 

- -4 ~ ---- 

'20-7 -------Xylenes (Total) 

10 U 
10 U 
10 U 
10 U 

4 BJ 
5 BJ 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 
'5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

FORM I VOA 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 1 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
========-------========================================================================== 
Sample Description: 2DMWl GROUND H20 1130 GRAB 
Laboratory Sample Number: 16556001 Date Collected: 08/09/90 Matrix: WATER 
__________________----------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 ---- 0803/90 --_- __-- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 W/L 08/14/90 

1,1,2,2-Teirachloroethane - SS EPA504.1 ---- 109 Xrec oa/i4/90 
=====================r===================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

000159 
CHZM HILL Montgomery 

Envrronmentai iaborafory 
2567farrlane Drive. P 0 Box 230548. 
Montgomery, Alabama 36116 

205 271.1444 



oc-00012-03.08-OS/Oi/91 

Report of AMlytiCaL Data - EDB and DBCP 

Client: NAVY-LANTDIV Laboratory: BAIRESVILLE 
Project: OCEANA-LANTDIV Lab Sample Id: 83393E 
Proj No: WC 2036B.HO.07 X Moisture 0.00 
Method: SD4 Dilution Factor: 1.00 
Watrix: UATER Instrusent ID: GM3 
Saapler: STEVEN R. BROUN Colum: 

Client Senple ID/Description: 2D-Wl (LM 116556-l) 

J & U DE-624 

CASNunber Carpoud 

_______________ __________-_---------------------------- 

Reporting 
Limit 

-m--w--m-_--___ 

106-93-4 l,Z-Dibroswthane 0.02 
96-12-8 1,2-Dibrosw3-ahloropropane 0.02 

Date Sampled: a/9/90 
Date Received: a03190 
Date Extracted: a/13/90 
Date Analyzed: a/w90 
Analyst: JEH 
Date Reported: a/16/90 

Sample Reporting 
Result Units 

------m------m-m -_-___-______.__ 

U W/L 
U WI/L 

-~-~-~~-~~~-~~~ __-------_---_-___--____________________ -_-__--_--___-_- ---__-__-_--__-_ -_______________ 

79-34-5 1,1,2,2-Tctrschloroethanene-SS 109 Xrec 

U = Carpauri analyzed for but not detected 
SS = Surrogate Star@ard reported ap percent recovery 

Reviewed by: 

000184 - 



OC-00012-03.0%08101f91 

REPORT OF ANALYTSCAL RESULTS Date: 09/12/90 
Page: 1 of 20 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 

HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 
Laboratory Number: 16556 

Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==================z==P=======-==I==========================================================----== 
Sample Description: 2DMWl GROUND H20 1130 GRAB 
Laboratory Sample Number: 16556001 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
___.___.__.___.___._-.....~..~~.~.~~.~~..-..--..-...--..-..-...-...-.....~........-..~...~~.~..~~..~.~....~~.~.~~.~..~..~ 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.36 W/L 09/06/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

000003 

CH2M HlLL Montgomery 2567 Fadane Drive. P. 0. Box230548. 
EnvironmentalLaboratory Montgomery, Alabama 36116 

205.277 1444 



OC-00012-03.08-08/01/91 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 

) Name: CH2M HILL/MGM Contract: I 2D-MW2 
I 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526005 

Sample wt/vol: 5.01 (g/mL) ML Lab File ID: BlV0006486 

Level: (low/med) LOW Date Received: 08/08/90 

% Moisture: not dec. Date Analyzed: 08/18/90 

column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-o 
75-35-4 
75-34-3 
540-59- 
67-66-3 

---------Chloromethane 
---------Bromomethane 
---------Vinyl chloride 
---------Chloroethane 
---------Methvlene chloride 
---------Ace&e 
---------Carbon disulfide 
---------l,l-Dichloroethene 
---------l,l-Dichloroethane 
80 --------1.2-Dichloroethene (Total\ 
---------Chloroform 

\ I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane . 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48- ,l --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-o 2-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------St~ene 

--a----- 

1330-20-7 -------Xylenes (Total) 

FORM I VOA 

10 
10 
10 
10 

3 
5 
5 
9 

64 
2 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
3 
5 
5 

10 
10 

5 
5 
5 

ii 
5 
6 

T 

Q 

7 
3 
J 
J 
35 
3J 
IT 

J 
J 
J 
J 
J 
3 
J 
7 
7 
7 
J 
J 
J 
5 
J 
J 
3 
iJ 
U 
U 
U 
U 
J 
U 

l/87 Rev. 

000021 



oc-000 12-03.08-08/O l/9 1 

@ - Engineers 
I, Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/12/9o 
Page: 4 of 12 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.Ho.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
=======-----========================3====================================================== 
Sample Description: 2D-MW2 GROUND H20 1705 GRAB 
Laboratory Sample Number: 16526005 Date Collected: 08/07/90 Matrix: WATER 

Analytical Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.......-.....~~~~~.-......-..."'~.'I"II...........~~~~~~..........'1"1I'......~~~.~~~~ 

Date Extracted EPA504.1 . . . . 08/10/90 . .._ . . . . 

l,E-Dibrcmoethane (EDB) EPA504.1 0.02 qo.02 W/L 08/14/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ..-_ 102 Xrec 08/14/90 

=r======================================================================================= 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

,Reviewed by: Aff 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567Fairlane Drive P 0 Box 230548, 
Environmental Laboratory Montgomery, Alabama 367 16 

000220 
205.271.1444 



OC-00012-03.08-08/01/91 

cffMH/u 
Report of Analytical Data - ED8 and DBCP 

Client: YAW-LANTDIV Laboratory: SAINESVILLE Date S-led: 8/7/90 
Project: LANTDIV-OCEANA Lab Senple Id: 0329OE Date Received: 
Proj No: WC 20368.H0.07 X Moisture 0.00 

8/9/9D 
Date Extracted: 6/10/90 

Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/14/90 
Matrix: UATER Instrunent ID: WA3 Analyst: JEH 
Serrpter: STEVEN R. BROW Colum: J 8 U DS-624 Date Reported: 8/16/90 

Client Senple ID/Description: 2D-MU2 (LM #16526-5) 

CASNurber Carpovd Reporting 
Limit 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

106-93-4 1,2-Dibrunoethane 0.02 
96-12-8 1,2-Dibromo-3-chloropropane 0.02 

Sanple Reporting 
Result Units 

. . . . . . . . . . . . . ..- . . . . . . . . . ..___.. 

U WA- 
u W/L 

..ea.m..ae..... . . .._--__-.._._.__..-..--...-..-...-.-.- . . . .._.-._....__ ...p...m.-.....e . ..-.........-.. 

79-34-5 l,l,Z,t-Tctrachloroethanc-SS 102 Xrec 

U = Ccepowd analyzed for butnotdetacted 
SS = Surrogate Standard reported as percent ruovery 

Reviewed by: 

000238 



OC-000 12-03.08-08/O l/9 1 

@ m Engineers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scientists 

Date: 09/12/90 
Page: 5 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
===================================5=========================================-----===== 
Sample Description: 2D-MW2 GROUND H20 1705 GRAB 
Laboratory Sample Number: 16526005 Date Collected: 08/07/90 Matrix: WATER 
_________-----_-------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons EPA418.1 0.06 ====,==========,===============================================~~~=________““____P”““‘_‘_“_ --------e----------e-- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: -JtLs!L 

CHZM HlLL Montgomery 
fnwronmenfai Laboratory 

2567fairlane Drwe, P.O. Box230548. 
Monfgomery. Alabama 36116 

INRPRPT(v900202) 

oooo";o 
205.271.1444 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

'3 Name: CH2M HIiL/MGM 
2D-MW3 

Contract: I 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526004 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006473 

Level: (low/med) LOW Date Received: 08/08/90 

% Moisture: not dec. Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74 -87-3 ---------Chloromethane 
74 -83-9 ---------Bromomethane 
75 -01-4 ---------Vinyl chloride 
75 -00-3 ---------Chloroethane 
75 -09-2 ---------Methvlene chloride 
67-64-l ---------Ace&)ne 
75-15-O ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108- 05-4 --------Vinyl acetate 
75-2 7-4 ---------Bromodichloromethane 
78-8 7-5 ---------1,2-Dichloropropane . 
1006 l-01-5 ------cis-1.3-DichloroDroDene 
79-01-6 ---------Trichhoroethene * A 
124- 
79-0 
71-4 
1006 

48-l --------Dibromochloromethane 
o-5 ---------1,1,2-Trichloroethane 
3-2 ---------Benzene 
l-02-6 ------trans-1.3-l DichloroDroDene 

75-25-2 ---------Bromofo& s -kL - ~-- 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Stmene 

--a----- 

1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 
4 

20 
1 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 

2 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 
5 

Q 

u 
u 
u 
u 
BJ 
B 
J 
u 
LJ 
u 
u 
u 
u 
U 
I3 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
w 
u 
u 
u 
u 
u 
U 

FORM I VOA l/87 Rev. 
000016 



OC-000 1%03.08~08/01/'91 

@ - Engineers 
- Planners 
m Economists 
- Scienfisfs 

Client: CHZM HILL/WDC 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
3 of 12 Page: 

625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
===========5============5=========2===========================================-- -q-m- ---1========= 
Sample Description: 2D-Mw3 GROUND H20 1610 GRAB 
Laboratory Sample Number: 16526004 Date Collected: 08/07/90 Matrix: WATER 
_____--___-_--_--_-_--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
______-_____-__-___------------------------------------------.----------------------------------------------------------- 

Date Extracted EPAS04.1 _--_ 08/10/90 _--_ ---- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 eo.02 W/L 08/13/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 ---_ 105 fret 08/13/90 

----------- ______-__-----_--_----------------------------------------------------------------------- ____-------------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: ---kL- 

CH2M HILL 

INRPRPT(v900202) 

000219 
Montgomery 2567FaNane Drfve. P 0. Box.230548. 
Environmeniai Laboratory Montgomery, Alabama 36116 

205.271.1444 



oc-000 12-03.08-08/O l/91 

Report of Analytical Data - EDB and DBCP 

Client: NAW-LANTDIV Laboratory: BAINESVILLE 

Project: LANTDIV-OCEANA Lab Sarrplc Id: 83289E 
Proj No: W)C 20368.Ho.07 X Moisture 0.00 

Method: 504 Dilution factor: 1.00 

Matrix: UATER Instrunent ID: GW3 

Sanplcr: STEVEN R. BRCGW Colum: J 8 Y DE-624 

Client Sanplc ID/Description: 2D-MU3 (L8 116526-4) 

CAS Nurber Carpound Reporting 
Limit 

____-___-______ ____--_-------_------------------------- _-___--_________ 

106-93-4 1,2-Dibronwthane 
W-12-8 1,2-Dibromo-3-chloropropane 

0.02 
o.D2 

. 

Date S-led: 817190 
Date Received: 8/9/90 
Date Extracted: a/10/90 
Date Analyzti: a/13/90 
Analyst: JEH 
Date Reported: 8/16/9C 

Sanple 
Result 

.---m-e-w*-_--_ 

Reporting 
Units 

------m----__-__ 

U 
U 

WA. 
W/L 

1,1,2,2-Tetrachloroethan-SS 

U = Canpoud analyzed for butnotdetected 
ss = Surrogate Star&d reported as percent recovery 

105 Xrec 

Reviewed by: 

00023? 



OC-00012-03.08-08/01/91 

@ - Engcneers 
- Pianners 
m Economists 
- Soentists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/9o 
Page: 4 of 23 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
========================================================================---- ----====='===---- ---- 
Sample Description: 2D-MW3 GROUND H20 1610 GRAB 
Laboratory Sample Number: 16526004 Date Collected: 08/07/90 Matrix: WATER 
-_____-_-__---------------------------------------------- -------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/- 

Reviewed by: Llli@L 

CH2M HILL Monigornery 
Environmental Laboralory 

2567FairianeDnve. P 0 Box230548. 
Montgomery, Aiabama 3617 6 

INRPRPT(v900202) 

QOQQ29 
205.271.1444 



OC-00012-03.08-08/01/91 

1A 
VOLATILE oR-It!s ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 

b Name: CHZM HILL/MGM Contract: I 2EMWl 
I 

Lab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556002 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Lab File ID: BlV0006518 

Date Received: 08/10/90 

Date Analyzed: 08/20/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene chloride 
67-64-l ---------Acet&ne 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1;2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 
71-55-6 

---------2iButanone (MEH) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloroprooane ' 
10061-01-5 

L L 

79-01-6 
------cis-1,3-Dichloropropene 

---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------B&hene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methvl-2-oentanone 
127-18-4 --------Tetrachloro&hene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-5 

--------Ethylbenzene 
--------Stmene 

1330-20-7 
- ~a~- ---- 

-------Xylenes (Total) 
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l/8.7 Rev. 
000008 
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OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 2 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=================------====================================----- -----I======================== 
Sample Description: 2EMWl GROUND H20 1450 GRAB 
Laboratory Sample Number: 16556002 Date Collected: 08/09/90 Matrix: WATER 
-_------------------------------------------------------- -------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________--_--____-__----------------------------------------------------------------------- ---------"------____---------- 

Date Extracted EPAS04.1 -___ 08/13/90 ---- --_- 

l,E-Dibromoethane CEDE) EPAS04.1 0.02 co.02 W/L 08/14/90 
1,1,2,2-Tetrachlaroetha-ne - SS EPAS04.1 -___ 102 Xrec 08/14/90 

===================-----===========================--------- ---------=========== ==z=============== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 2567 fairiane Drwe. P 0 Box230548, 
Environmenta/ Laboratory Montgomery, Alabama 36116 

- 
205 271 1444 



oc-00012-OS.OS-OS/Ol/gl 

Report of AnaLYtical Data - ED6 and DBCP 

Client: NAW-LANTDIV Laboratory: SAXBESVILLE Date Saspled: 8/9/90 
Project: OCEANA-LANTDIV Lab Sem#t Id: B3394E Date Received: 8/13/90 
Proj No: bAX 20368.IQ.07 X Moisture 0.00 Date Extracted: 8113190 
Uethod: 504 Dilution Factor: 1.00 Date Analyzed: 8114190 
Matrix: YATER Instrunent ID: GM3 Analyst: JEH 
Senpler: STEVEN R. BRDUN Colum: J P Y DB-624 Date Reported: 8/l&90 

Client Sae@e ID/Description: ZE-MU1 (LM #16556-2) 

CASNu&er Ccripand Reporting Sasle ReportinS 
Limit Result Units 

_______________ ______________-__-_--------------------- ---________-___- -.---------em--- ---mm___________ 

106-93-4 1,2-Dibrcetoethane 0.02 U W/L 
96-12-8 1,2-Dibruno-3-chloropropane 0.02 U W/L 

1,1,2,2-Tetrdchlorocthane-SS 

U = Caqximd analyzed for but not detected 
ss = Surrogate Starukrd reported aa percmt recovery 

Reviewed by: 

000185 



OC-00012-03.08-08/01/91 

@ - Engineers 
I Pianners 
m Economists 
B Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 2 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
______________------____________________------------------------------------------------- ______________----_-____________________------------------------------------------------- 
Sample Description: 2EMWl GROUND H20 1450 GRAB 
Laboratory Sample Number: 16556002 Date Collected: 08/09/90 Matrix: WATER 
_______________-_----------------------------------------- ------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________-_____________________________--------------------------------------------------------------------------------- 

Total Petroleum Hydrocarbons EPA418.1 0.06 0.20 W/L 09/06/90 
________________________________________------------------------------------------------- ________________________________________------------------------------------------------- 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwis 
2. 

Reviewed by: l,&" 
,p+ / 

INRPRPT(v900202) 

CHZM HiLL Montgomery 
Environmental Laboratory 

2567Fairlane Drive. P 0. Box230548. 
Montgomery, Alabama 36176 



OC-00012-03.08-08/01/91 
1A EYA 3mL5 NV. 

VOLATILE ORGANICS ANALYSIS DAQA SHEET 

Name: CHUM HILL/MiM 
2EMW2 

Contract: 

Tab Code: Case No.: 16556 SAS No.: SDG No.: 

matrix: (soil/water) WATER Lab Sample ID: 16556003 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006526 

Level: (low/med) LOW Date Received: 08/10/90 

Moisture: not dec. Date Analyzed: 08/21/90 

r.olumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-S ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2iHexanone 

ltanone 108-10-l --------4-Methyl-2-pen 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s -------+tyrene 
1330-20-7 -------Xylenes (Total) 

- FORM I VOA 
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l/87 Rev. 
000015 



Oc-00012-03.08-08/01/91 

@J - Engineers 
B Plmners 
B Economists 

- Scientisfs 
REPORT OF ANALYTICAL RESULTS Date: 09/12/90 

Page: 3 of 19 
Client: CH2M HILL/WDC 

625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
======------====================================----------------------------------------- ----------------------------------------- 
Sample Description: 2EMW2 GROUND H20 1340 GRAB 
Laboratory Sample Number: 16556003 Date Collected: 08/09/90 Matrix: WATER 
__________________----------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________-----------------------------------.--------------------------------------------- 

Date Extracted EPA504.1 .___ 08/13/90 _--- _-_- 

1,2-Dibromoethane CEDE) EPA504.1 0.02 so.02 LQ/L 08/14/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 --__ 97 Xrec 08/14/90 

==========-----=====E====================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
Reviewed by: 

INRPRPT(v900202) 

000161 - 

CH2M HiLL MontQomery 2567fairlane Drive. P. 0 50x230548. 
Environmental Laboratory Montgomery, Alabama 367 16 

205277 1444 



Client: YAW-LANTDIV 

Project: OCEANA-LANTDIV 
Proj No: UDC 2036B.HO.07 

Method: SO4 
Matrix: UATER 
Sampler: STEVEN R. BRAN 

OC-00012-03.08-08/01/91 

Report of Analytical Data - ED6 and DBCP 

Laboratory: GAINESVILLE Date Sampl& B/9/90 
Lab Sample Id: 83395E Date Received: 8/13/90 
X Moisture 0.00 Date Extracted: a/13/90 
Dilution Factor: 1.00 Date Analyzed: 0/14/90 
Instnment ID: GM3 Analyst: JEH 
c01um: J & U DB-624 Date Reported: a/16/90 

Client Smle ID/Description: 2E-MU2 (LM #16556-3) 

CASNuMer Carpoud 

_______________ _________--____---_--------------------. 

106-93-4 1,2-Dibranoethene 

96-12-8 1,2-Dibrano-3-chloropropane 

Reporting 

Limit 
sanQ1c 
Result 

Reporting 
Units 

1,1,2,2-Tetrdchloroethane-SS 97 Xrec 

U = CoApwnd analyzed for butnotdetected 
SS = Surrogate Standard reported as percent recovery 

Rcvimd by: 1 / 

000186 



oc-00012-03.08-08/O l/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 3 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVYJOCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
==------================================================================================= 
Sample Description: 2EMW2 GROUND H20 1340 GRAB 
Laboratory Sample Number: 16556003 Date Collected: 08/09/90 Matrix: WATER 
______________--____--------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
__________________------------------------------------------------------------------------------------------------------- 

Total Petroleun Hydrocarbons 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

A5iiziL Reviewed by: .., ' 

INRPRPT(v900202) 

CHZM Hill 

- 
Montgomery 
Environmentai Laboratory 

2567Fairiane Drwe, P. 0. Box230548, 
Montgomery, Alabama 36116 

000003 
205.277.1444 



OC-00012-03.08-08/01/91 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE N6. 

I I 

Name: CHZM HILL/MGM Contract: I 2EMW3 

-,ab Code: Case No.: 16556 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16556004 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006527 

Level: (low/med) LOW 

a Moisture: not dec. 

?olumn: (pack/cap) CAP 

Date Received: 08/10/90 

Date Analyzed: 08/21/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfi de 
75-35-4 ---------l.l-Dichloroethene 
75-34-3--------- l;l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1.2-Dichloroethane 
78-93-3---------2LButanone (MEK\ ~- \----I 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinvl acetate 
75-27-4 ---------Bro&odichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 

- 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 

- 108-10-l --------4-Methyl-2-pentanc 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T&l;e& 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 
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FORM I VOA l/87 Rev. - 
000019 



oc-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 4 of 20 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HEPJDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=======================I=============o================================================= 
Sample Description: 2EMW3 GROUND H20 1550 GRAB 
Laboratory Sample Number: 16556004 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwi&. 

Reviewed by: dJ 

INRPRPT(v900202) 

CHZM HILL Montgomery 
Enwronmentai Laborafory 

000006 
2567Fadane Drive. P 0 Box230548 
Montgomery, Alabama361 16 

205.271.1444 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Paoe: 4 of 19 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16556 
Atten: MR. FRANK LEWIS Date Received: 08/10/90 
=-----==-------======================x==============================================----- 
Sample Description: 2EMW3 GROUND H20 1550 GRAB 
Laboratory Sample Number: 16556004 Date Collected: 08/09/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________________-----------------.------------------------------------------------------------------.---------------- 

Date Extracted EPA504.1 _--- 08/13/90 ____ -__- 

1,2-Dibrcmoethane (EDB) EPA504.1 0.02 co.02 W/L 08/14/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -__- 106 Xrec 08/14/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT : NR = NOT REPORTED. 
Reviewed by: 

Ch?ZM H/ii Montgomery 2567Fairiane Drive. P 0 Box230548 
Environmental Laboratory Montgomery, Ala0ama361 16 

INRPRPT(v900202) 

000162 
205 277.1444 



oc-00012-03.08-08/01/91 

Report Of Analytical Data - EDR and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date Sas@ed: W/90 
Project: DCEANA-LANTDIV Lab Senplc Id: 83396E Date Received: 8/13/90 
Proj No: WC 20368.H0.07 X Uoisture 0.00 Date Extracted: 8/13/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: am/90 
Matrix: UATER Instrunmt ID: GCfi Analyst: JEH 
Sanpler: STEVEN R. BROW c01lmri: J & U OS-624 Date Reported: 8/16/90 

Client Senple ID/Description: ZE-HW3 (LH #16556-4) 

USN&r Carpoud Reporting SE&C Reporting 
Limit Result Units 

_________--___- ___--_-_--_-__----------------------.--- ---------------- ---w----w---m-.- -__-____________ 

106-93-4 l,t-Dibroswthanc 0.02 U WA 
96-12-a 1,2-Dibromo-3-chloropropane 0.02 U W/L 

1,1,2,2-TetrachRoroethanec-SS 106 Xrec 

U = CarpKnd analy2e.l for butnotdstected 
SS = Surrogate Standard reported as psrcent recovery 

Reviewed by: 

000187 



OC-00012-03.08-08/01/91 

lA EPA SA$fpLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

1 Name: CHZM HILL/MGM Contract: I 2ESSl 
I 

-ab Code: Case No.: 16539 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16539004 

ample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

Moisture: not dec. 12 

'lolumn: (pack/cap) CAP 

Lab File ID: ClVOO10891 

Date Received: 08/09/90 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-o 
75-35-4 
75-34-3 
540-59- 

---------Chloromethane 
---------Bromomethane 
---------Vinyl chloride 
---------Chloroethane 
---------Methylene chloride 
---------Acetone 

---------Carbon disulfide - 
---------l,l-Dichloroethene 
---------l,l-Dichloroethane 
,O --------1,2-Dichloroethene (Tota. s- 

67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------20Butanone (MEK\ 
71-55-6 ---------l,l,l-Trichioroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5-- -------1,2-Dichloropropane 
10061-01- 5 ------cis-1,3-Dichloropropene 
79-01-6-- -------Trichloroethene 
124-48-1- -------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---:-----Bromoform 
591-78-6 --------2-Hexanone 

tanone 108-10-l --------4-Methyl-2-pen 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Stvrene 

- 

1330-20-7 -------Xyienes (Total) 
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- 
FORM I VOA 



Laboratory Name: CHZM HILL/MGM 
ab Sample ID: 16539004RE 

,lient Sample ID: 2ESSl RE 

OC-00012-OS.OS-08/01/91 

CAS Number w&g CAS Number w/Kg 
74-95-3 1,2-Dibromoethane (EDB) . 0.2u 

ORGANICS ANALYSIS DATA SHEET 

Concentration: LOW 
Sample Matrix: SOIL 
Percent Moisture: 12.0 

1,2- DIBROMOETHANE (EDB) 

Date Extracted: 
Date Analyzed: 08/22/90 
Dilution Factor: 1.0 

--------------------------- 
Fluorobenzene - SS . . . . 121 
1,4-Dichlorobenzene-d4 - SS 131 

U - Compound analyzed for but not detected. 
B - Compound was detected in QC blank. 
J - Reported value less than guantitation limit. 

SS 7 Surrogate Standard reported as percent recovery. 

. 

Form I 

CH2M H/f L Montgomery 2.567 fairiane Drive. P 0. Box 230.548. 
Enwronmentai Laboratory Montgomery, Alabama 367 16 

- 
205.271.1444 



OC-00012-03.08-08/O l/9 1 

ORGANICS ANALYSIS DATA SHEET 

Date Extracted: 
Date Analyzed: OS/2 l/90 
Dilution Factor: 1.0 

Laboratory Name: CH2M HILL/MGM 
ab Sample ID: 16539004 

-1ient Sample ID: 2ESSl 

Concentration: LOW 
Sample Matrix: SOIL 
Percent Moisture: 12.0 

1,2- DIBROMOETHANE (EDB) 

CAS Number ug/Kg CAS Number w/m 
74-95-3 1,2-Dibromoethane (EDB) . 0.2u 

--------------------------- 
Fluorobenzene - SS . . . . 122 
1,4-Dichlorobenzene-d4 - SS 120 

U - Compound analyzed for but not detected. 
B - Compound was detected in QC blank. 
J- Reported value less than guantitation limit. 

ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Montgomery 2567Fairlane Drive. P. 0. Box230548, 
Environmental Laboratory Montgomery, Alabama 36116 

205.271.1444 

000124 



OC-00012-03.08-08/01/91 

@ I Engineers Planners 
w Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/07/90 
Page: 3 of 15 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.Ho.07 
HERNDON, VA 22070 LANTDIV-NAVYJOCEANA 

Laboratory Number: 16539 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
--------=================I================================================================= 
Sample Description: 2ESS.l 0930 SOIL 
Laboratory Sample Number: 16539004 Date Collected: 08/08/90 Matrix: SOIL 

Analytical Parameter Method Det Limit Result Units Ana Date 
________________________________________--------~--------------------------.--------------------------------------------- 

Total Petroleun Hydrocarbons 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/ 

Reviewed by: N 

CHZM HIL L Montgomery 
Erwronmentaf laboratory 

INRPRPT(v900202) 

2567Fairiane Drive. P 0.50~230548, 
Montgomery, Alabama 367 16 

000025 
205.271.1444 



OC-00012-03.08-08/01/91 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 

'ab Code: Case No.: 16539 SAS No.: SDG 

lvLatrix: (soil/water) SOIL 

ample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

Moisture: not dec. 17 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

2ESS2 

No. : 

16539003 

ClVOO10890 

08/09/90 

08/17/90 

ro1Llmn: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 

- 

35-&o ---------Carbon disulfide 
75-35-4--------- 1,1-Dichloroethene 
75-34-3--------- 1,1-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total)- 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6------- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethi Ine 
78-87-5 ---------1,2-Dichloropropane 
10061-01-S ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2=Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropro,___- oene 
75-25-2 ---------Bromoform 

78-6 --------2-Hexanone 
10-l --------4-Methyl-2-pentanone 
18-4 --------Tetrachloroethene 
4-5 ---------1,1.2.2-Tetrachloroethane 

591- 
108- 
127- 
79-3 
108-88-3 --------T&l;& 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Total) 

12 
12 
12 
12 
13 
21 

6 
6 
6 
6 
6 
6 

12 
6 
6 

12 
6 
6 

z 
6 
6. 
6 
6 
6 

12 
12 
'6 
6 

E 
6 
6 
6 

Q 

u 
u 
U 
u 
B 
B 
U 
u 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA 



OC-00012-03.08-08/01/91 

@ m Engineers Planners 
m Economlsfs 

‘. - Saenflsis ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: 
ab Sample ID: 16539003RE Sample Matrix: SOIL Date Analyzed: 08/21/90 

,lient Sample ID: 2ESS2 RE Percent Moisture: 17.0 Dilution Factor: 1.0 

1,2- DIBROMOETHANE (EDB) 

CAS Number w/Kg CAS Number w/Kg 
74-95-3 1,2-Dibromoethane (EDB) . 0.2u 

--------------------------- 
Fluorobenzene - SS . . . . 114 
1,4-Dichlorobenzene-d4 - SS 67 

U- Compound analyzed for but not detected. 
B- Compound was detected in QC blank. 
J- Reported value less than quantitation limit. 

ss - Surrogate Standard reported as percent recovery. 

Form I 

CH2M HILL Montgomery 
Environmental Laboratory 

2567fairlane Owe, P 0.80~230548. 
Montgomery, Alabama 367 16 

205.271.1444 

000-l 22 



Engmeers 

1 Ezts 
Saentets 

Laboratory Name: CHZM HILL/MGM 
ab Sample ID: 16539003 

,lient Sample ID: 2ESS2 

OC-00012-03.08-08/01/91 

ORGANICS ANALYSIS DATA SHEET 

Concentration: LOW 
Sample Matrix: SOIL 
Percent Moisture: 17.0 

1,2- DIBROMOETHANE (EDB) 

Date Extracted: 
Date Analyzed: 08/21/90 
Dilution Factor: 1.0 

CAS Number ug/Kg CAS Number w/Kg 
-4-95-3 1,2-Dibromoethane (EDB) . 0.2u 

--------------------------- 
Fluorobenzene - SS . . . . 99 
1,4-Dichlorobenzene-d4 - SS 64 

u - Compound analyzed for but not detected. 
B - Compound was detected in QC blank. 
J - Reported value less than quantitation limit. 

ss - Surrogate Standard reported as percent recovery. 

Form I 

. 

CH2M HILL MontgomBry 2567 Fa:r/ane Drive, P 0. Box 230548, 
Enwronm~ntaiiaboratory Montgomery. Alabama 36 116 

fe J - 
205271.1444 

OOOf?? 



OC-00012-03.0%08!01/91 

* I Engineers 
B Planners 
m Economisfs 
- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/07/90 
Paqe: 2 of 15 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16539 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
===------====t=========================================================================== 
Sample Description: 2ESS2 0915 SOIL 
Laboratory Sample Number: 16539003 Date Collected: 08/08/90 Matrix: SOIL 
---__----_____--------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons EPA418.1 18.9 513 mg/Kg 09/05/90 
PI==IP==I============================r=================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwis . 
/-@- 

Reviewed by: 

CHZM HlLL Montgomery 
EnvironmentaILaboratory 

2567 Fairiane Drive. P. 0. Box 230546, 
Montgomery. Alabama 36176 

INRPRPT(v900202) 

000024 
205.271:1444 



oc-OOOIZ-03.08-08/01/91 

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Name: CHZM HILL/MGM Contract: 
2ESS3 

-ab Code: Case No.: 16539 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16539002 

ample wt/vol: 5.0 (g/mL) G Lab File ID: C2VOO10946 

Level: (low/med) LOW Date Received: 08/09/90 

Moisture: not dec. 11 

~0luml-l: (pack/cap)- CAP 

Date Analyzed: 08/22/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disu: Lfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 

I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6------- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1.1.2-Trichloroethane 
71-43-2 ---------B&~ene 
10 
75 
59 
10 
12 
79 
10 
10 
10 
10 
13 

061-02 -6 ------trans-1,3-Dichloropropene 
-25-2- 

-I 
--------Bromoform 

1-78-6 --------2-Hexanone 
8-10-l --------4-Methyl-2-pentanone 
7-18-4 --------Tetrachloroethene 
-34-5- ,--------1,1,2,2-Tetrachloroethane 
8-88-3 --------Toluene 
8-90-7 --------Chlorobenzene 
o-41-4 --------Ethylbenzene 
O-42-5 --------Styrene 
30-20- 7 -------Xylenes (Total) 

11 
11 
11 
11 
61 
13 

6 
6 
6 
6 
6 
6 

11 
6 
6 

11 
6 
6 
6 
6 
6 
6 
6 
6 
6 

11 
11 

6 
6 

: 
6 
6 
6 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA 



oc-00012-03.08-08/01/91 

@ I Engineers Wormers 
m Economists 

\ - Scienhsts ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGK 
ab Sample ID: 16539002 

-1ient Sample ID: 2ESS3 

Concentration: LOW Date Extracted: 
Sample Matrix: SOIL Date Analyzed: 08/21/90 
Percent Moisture: 11.0 Dilution Factor: 1.0 

1,2- DIBROMOETHANE (EDB) 

CAS Number ugm3 CAS Number ug/Kg 
'4-95-3 1,2-Dibromoethane (EDB) . 0.2u 

--------------------------- 
Fluorobenzene - SS . . . . 100 
1,4-Dichlorobenzene-d4 - SS 86 

U - Compound analyzed for but not detected. 
B - Compound was detected in QC blank. 
J - Reported value less than quantitation limit. 

ss - Surrogate Standard reported as percent recovery. 

Form I 

Cl42M HiiL Montgomery 
Environmentaiiaboraio~y 

2567Fairiane Drive. P 0.80~230548. 
Montgomery, Alabama 367 16 

H. 
20.5 27 1 7 444 

000111’! 



OC-00012-03.08-08/01/91 

@ L Engineers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/07/90 
Page: 1 of 15 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16539 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
================================E========================================================== 
Sample Description: 2ESS3 0905 SOIL 
Laboratory Sample Number: 16539002 Date Collected: 08/O&3/90 Matrix: SOIL 
--------------------__I_________________------------------------------------------------- 

Analytical Parameter Method Det Limit Result. Units Ana Date 
---_--------_---_*__------------------------------------------------------------------------------*---------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

/,' 

Reviewed by: 

INRPRPT(v900202) 

- 

CH2M HILL 

000023 
Montgomery 2567fairlane Drive. P 0 Box230548, 
Enwronmentai Laboratory Montgomery, Alabama 36116 

205.271 1444 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 

-~b Code: Case No.: 16539 SAS No.: SDG 

Matrix: (soil/water) SOIL Lab Sample ID: 

ample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

Lab File ID: 

Date Received: 

Moisture: not dec. 14 Date Analyzed: 

EPA SAMPLE NG. 

2ESS4 

No.: 

16539001 

C2VOO10896 

08/09/90 

08/18/90 

‘Tolumrl : (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfi de 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
5 Ia. -d. #. - 1 -. 

4u-5Y-IJ--------l,Z-u1c. hloroethene (Total) 
67-66-3---------Chloroform 
107s06-2-------- 1,2-Dichloroethane 

.- 

78-93-3 ---------2-Butanone (MEK) ~~~ .- 
71-55-6---w---- l,l,l-Trichioroethane 
56-23-5 ---------Carbon tetrachloride 

- 

108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
7g-(-Jo-5-------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofo& 

b e 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

12 
12 
12 
12 

120 
14 

6 
6 
6 
6 
6 
6 

12 
6 
6 

12 
6 
6 
6 
6 
6 
6 

z 
6 

12 
12 
'6 
6 
2 

"6 
6 
6 

Q 

U 
u 
U 
U 
B 
B 
U 
u 
U 
u 
u 
U 
u 
U 
U 
u 
U 
U 
u 
u 
u 
u 
u 
u 
u 
U 
U 
U 
U 
J 
U 
U 
U 
U 

FORM I VOA - 



OC-00012-03.08-08/01/91 

1A EPA SAMPLE NG. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

, 

Name: CHZM HILL/MGM 
6SS3 

Contract: 

-,ab Code: Case No.: 16539 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16539007 

.ample wt/vol: 5.0 (g/mL) G Lab File ID: ClVOO10899 n 

Level: (low/med) LOW Date Received: 08/09/90 

Moisture: not dec. 22 Date Analyzed: 08/18/90 

~'lOlLlmn : (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride - ? 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l.l-Dichloroethene 
75-34-3------L-- l;l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone IMEK\ 
71-55-6 ---------l,l,l-Trichioroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------B&&ene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-r --------4-Methvl-2-oentanone 

- 

127-18-4 --------TetrachloroGthene 
79-34 
108-8 
108-9 
100-4 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

-5 ---------1,1,2,2-Tetrachloroethane 
8-3 --------Toluene 
o-7 --------Chlorobenzene 
l-4 --------Ethylbenzene 

FORM I VOA 

l- 

13 
13 
13 
13 

130 
17 
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6 

13 
6 
6 

13 
6 
6 
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6 
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OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/07/90 
Page: 6 of 15 

\_ Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16539 
Atten: MR. FRANK LEWIS Date Received: 08/09/90 
================I====================I====================================~============== 
Sample Description: 6SS3 1020 SOIL 
Laboratory Sample Number: 16539007 Date Collected: 08/08/90 Matrix: SOIL 

Analytical Parameter Method Det Limit Result Units Ana Date 

Results for non-aqueous matrices are based on dry sample weight unless noted e. 

Reviewed by: @ 

INRPRPT(v900202) 

- OOUO28 
CHZM HILL Montgomery 

Environmental Laboratory 
2567Fairlane Drive, P. 0. Box 230548. 
Montgomery, Alabama 36 116 

205.271.1444 



OC-00012-03.08-08/01/91 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

6SS3 
,ab Name: CH2M-HILL-MGM Contract:16539 

Lab Code: NA Case No.: 16539 SAS No.: 16539- SDG No.: 16539 

latrix (soil/water): SOIL- Lab Sample ID: 16539007 - 

Level (low/med): LOW - Date Received: 08/09/90 

; Solids: -86.8 

Zolor Before: BROWN 

Concentration 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-g 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
ChromiuE 
Cobalt 
Copper 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 

32.4 

Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

Clarity Before: N/A- Texture: 

Color After: CLEAR Clarity After: CLEAR- Artifacts: 

Units (ug/L or mg/kg dry weight): MG/KG 
- 

C 

- 

- 

Q M 

N -- 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F-. 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
- 

LOAM - 

Somments: 

FORM I - IN - 000006 



1B EPA SmLE NiJ. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

07MW3D 
) Name: CH2M HILL/MGM Contract: 

',ab Code: Case No.: 16597 SAS No.: SDG No.: 

*trix: (soil/water) WATER Lab Sample ID: 16597001 

iample wt/vol: 1000 wmJ4 ML Lab File ID: DlBA004338 

Level: (low/med) LOW Date Received: 08/17/90 

i Moisture: not dec. dec. Date Extracted: 08/22/90 

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 08/28/90 

3PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

108-95-2 --------Phenol 
111-44-4 --------bisf2-Chloz :oethyl) ether 
95-57-8 ---------2-Chlorophenol #-.a mm. - - ^ -* hlorobenzene 341--/~-l--------l,~-IJicJ 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------B&y1 alcohol 
95-50-l ---------1,21Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisooroovl) ether 
106-44-5 --------4-M~thylphenol - -* ' - 

621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-l 
120-83-2 

--------bis(2-Chloroethoxy)methane 
--------2,4-Dichlorophenol 

120-82-l --------1,2,4-Trichlorobenzene 
91-20-3 ---------N&phthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 
91-57-6 

---------4-Chloro-3-methylphenol 
---------2-Methylnaphthalene 

77-47-4 
88-06-2 

---------Hexachlorocyclopentadiene 

95-95-4 
---------2,4,6-Trichlorophenol- 

91-58-7 
---------2,4,5-Trichlorophenol 

88-74-4 
---------2-Chloronaphthalene 
---------2-Nitroaniline 

131-11-3 
208-96-8 

--------Dimethylphthalx 

606-20-2 
--------Acenaphthylene 
--------2,6-DinitrotolG 

FORM I SV-1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
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OC-00012-03.08~S8/01/91 

1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SKEET 

EPA SAMPLE NG, 

) Name: CH2M HILL/M&M 
07MW3D 

Contract: 

,ab Code: Case No.: 16597 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16597001 

,ample wt/vol: 1000 WIw ML Lab File ID: DlBA004338 

Level: (low/med) LOW Date Received: 08/17/90 

Moisture: not dec, dec. Date Extracted: 08/22/90 

yxtraction: (SepF/Cont/Sonc) CONT Date Analyzed: 08/28/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Xg) UG/L Q 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenol ether - 
86-73-7 ---------Fluorene- - - - 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---T-----N-Nitrosodiphenylamine (1) 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 
118-74-l 

--------4-Bromophenyl-phenyl ether 
--------Hexachlorobenzene 

87-86-5 
85-01-8 

---------Pentachlorophenol 
---------Phenanthrene 

120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------pvrene 
85-6 
91-9 
56-5 
218- 
117- 
117- 
205- 
207- 
50-3 
193- 
53-7 
191- 

-a----- 

8-7 
4-l 

---------Butylbenzylphthalate 
-T-------3,3'-Dichlorobenzidine 

5-3 ---------Benzo(a)anthracene 
01-9 --------Chrysene 
81-7 
84-O 

--------bis(2-Ethylhexyl)phthalate 

'99-2 
--------Di-n-octylphthalate 

08-9 
--------Benzo(b)fluoranthene 

2-8 
--------Benzo(k)fluoranthene 

---------Benzo(a)pyrene 
39-5 
o-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

24-2 --------Benzo(g,h,i)perylene 

L) - Cannot be separated from Diphenylamine 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
$0 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 l/87 Rev. 



OC-00012-03.08-08/O l/9 1 

lA EYA SlrrMaLE Nij. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

07Mw4s 
“Name: CH2M HILL/MGM Contract: 

bb Code: Case No.: 16582 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16582002 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006578 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. Date Analyzed: 08/24/90 

-01umn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L 

74-87 
74-83 
75-01 
75-00 
75-09 
67-64 
75-15 
75-35 
75-34 
540-5 
67-66 

3 ---------Chloromethane 
9 ---------Bromomethane 
4 ---------Vinyl chloride 
3 ---------Chloroethane 
2 ---------Methylene chloride 

---------Acetone 

---------Carbon disulfide 
4 ---------l,l-Dichloroethene 
3 ---------l,l-Dichloroethane 
-0 --------1,2-Dichloroethene (Total) 
3 ---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48- '1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-O 2-6 ------trans-1.3-DichioroDroDene 
75-25-2 ---------Bromofo& 

591-78- ,6 --------2-Hexanone 
108-10- 1 --------4-Methyl-2-pentanone 
127-18- '4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T&l~&e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Stvrene - -a- ~~~- 
1330-20-7 -------Xylenes (Total) 

10 
10 
10 
10 

6 
8 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 

2 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 

s 
5 
5 
5 

Q 

7 
3 
J 
J 
B 
3J 
3 
3 
u 
u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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OC-000 12-03.08-08/O l/9 1 
1B a.aSTA t=l-mtip. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
Z'S * 

j Name: CH2M HILL/MGM Contract: 
07MW4s 

',ab Code: Case No.: 16582 SAS No.: SDG No.: 

rlatrix: (soil/water) WATER Lab Sample ID: 16582002 

ample wt/vol: 1000 w-1 ML Lab File ID: DlBA004265 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. dec. Date Extracted: 08/16/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/22/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 
95-57-8 

--------bis‘(2-Chloroethyl) ether 
---------2-Chlorophenol' 

541-73-1 --------1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
95-50-l 
95-48-7 

---------1,2-Dichlorobenzene 
---------2-Methylphenol 

108-60-l 
106-44-5 

--------bis(2-Chloroisopropyl) ether- 
--------4-Methylphenol 

621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g 
65-85-O 

--------2,4-Dimethylphenol 
---------Benzoic acid 

111-91-1 
120-83-2 

--------bis(2-Chloroethoxy)methane 

120-82-l 
--------2,4-Dichlorophenol 
--------1,2,4-Trichlorobenzene 

91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 
91-57-6 

---------4-Chloro-3-methylphenol 

77-47-4 
---------2-Methylnaphthalene 

88-06-2 
---------Hexachlorocyclopentadiene 

95-95-4 
---------2,4,6-Trichlorophenol 

91-58-7 
---------2,4,5-Trichlorophenol 

88-74-4 
---------2-Chloronaphthalene 
---------2-Nitroaniline 

131-11-3 
208-96-8 

--------Dimethylphthalate 

606-20-2 
--------Acenaphthylene 
--------2,6-Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

l/87 Rev. 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Name: CH2M HILL/MGM Contract: I 
07MW4s 

$ab Code: Case No.: 16582 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16582002 

ample wt/vol: 1000 (ew ML Lab File ID: DlBA004265 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. dec. Date Extracted: 08/16/90 

"xtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/22/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Xg) UG/L 

99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl . ether 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l 
86-30-6- 
122-66-7 
101-55-3 
118-74-1 
87-86-5- 

--------4,6-Dinitro-2-methq _ rlphenol 
--------N-Nitrosodiphenylamine (1) 
--------1,2-Diphenylhydrazine - 
--------4-Bromophenyl-phenyl ether 
--------Hexachlorobenzene 
'--------Pentachlorophenol 

85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene. 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a\Dvrene 
193-39-5 
53-70-3 

--------Indeno(l73,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine - 

FORM I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
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@ B Engineers 
B Planners 
m Economists 

B Scientists ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 08/21/90 
tab Sample ID: 16582002 Sample Matrix: WATER Date Analyzed: 09/06/90 
Client Sample ID: 07MW4S Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB CCMPCUNDS 

CAS Number llo/L CAS Number uq/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

'89-03-6 Chlordane ........ 0.1 u 
,31-35-2 Toxaphene ........ 0.5 u 

12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

------------------------------ 
Dibutylchlorendate - SS 84 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

J-x - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CH2M HlLL Montgomery 2567Fadane Drive P 0. Box230548, 
Environmenta’iaboratory Montgomery, Alabama 36116 

ti 
000062 

205.271.1444 
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REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 2of 3 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16582 
Atten: MR. FRANK LEWIS Date Received: 08/15/90 
==============5========================================================================== 
Sample Description: 07MW4S GROUND H20 1730 GRAB 
Laboratory Sample Number: 16582002 Date Collected: 08/14/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 ____ 08/20/90 _--- -__- 

1,2-Dibrmoethane (ED61 EPA504.1 0.02 co.02 W/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 _--_ 106 Xrec oa/2u90 
=========================B======e=T=E=I================================================== 

Results for non-aqueous matrices are based on dry aample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

000089 
CH2M HIL L Montgomery 

Environmental Laboratory 
2567 Fairlane Drive, P 0. Box 230548, 
Montgomery, Alabama 36116 

205.271. i444 



OC-00012-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: wAW-DCEANA Laboratory: DAIWESVILLE Date Sampled: a/14/90 
Project: LANTDIV-OCEANA Lab Senplc Id: 83544E Date Received: am/90 
Proj No: u)C20368.Ho.o7 X Moisture 0.00 Date Extracted: a/20/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/2v9o 
Matrix: UATER Instrueent ID: GClr3 Analyst: JEH 
Sampler: STEVEN R. BRDW co1um: J 8 Y DE-624 Date Reported: am90 

Client Sample ID/Description: 07W+S (LH #16582-2) 

CASNuksr Conpovd Reporting Sample Reporting 
Limit Result Units 

_______________ __--________-----__-_____r______________ ---------------- ---.----------se ---m--mm-_______ 

106-93-4 1,2-Dibromoethane 0.02 IJ W/L 
96-12-a 1,2-Dibruso-3-chloropropane 0.02 U WL 

. 

1,1,2,2-Tetrdchloroethane-SS 106 Xrec 

U = Compomd analyzed for but notdttected 
ss = Surrogate Standard reported as percent recovery 

Reviewed by: 
I 
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@ I Engineers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 

- Scientists 
Date: 09/14/90 
Page: lof 5 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16582 
Atten: MR. FRANK LEWIS Date Received: 08/15/90 
=====t======================================================================-----======== 
Sample Description: 07MW4S GROUND H20 1730 GRAB 
Laboratory Sample Number: 16582002 Date Collected: 08/14/90 Matrix: WATER 
--------_--__-_-_------------------------------------------------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana Date 
_-____--___._____--_____________________--------------------------------------------------------------------------------- 

Alkalinity as CaC03 EPA310.1 1 30 W/L 08/21/90 

Chloride EPA325.3 1 11 W/L 08/20/90 

Sulfate EPA375.4 2.0 32.5 W/L 08/16/90 

Total Organic Carbon EPA415.2 1.0 25.8 N/L 08/30/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CHZM H/L L Montgomery 2567Fairiane Drive. P 0. 60x230548. 
EnwronmentalLaboratory Montgomery, Alabama 36116 

205.271.1444 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

07MW4s 
,ab Name: CH2M-HILL-MGM Contract:16582 

Lab Code: NA Case No.: 16582 SAS No.: 16582 SDG No.: 16582 - 

latrix (soil/water): WATER Lab Sample ID: 16582002 - 

Sevel (low/med): LOW - Date Received: 08/14/90 

4 Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

211 
54.2 

2.1 
45.8 
0.36 

3.7 
8590 

3.3 
5.4 
3.0 

4040 
1.9 

7800 
121 

0.080 
8.0 

1340 
1.0 
6.2 

10600 
1.0 
2.9 

52.0 

Color Before: CLEAR 

Color After: CLEAR 

Comments: 

- 

C 
- 

iJ 
U 
B 
U 
U 

v 
JJ 
B 

is 
- 

v 
U 
B 
U 
U 

v 
U 

- 
- 

Clarity Before: CLEAR- Texture: N/A__ 

Q 

- 

M 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p-. 
F- 
p- 
p- 
NR 
- 

Clarity After: CLEAR- Artifacts: 

, 

FORM I - IN oooooh. 
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1A EIcn ~N-LTUl;r I." . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM 
07MW4D 

Contract: 

-.aab Code: Case No.: 16582 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16582003 

ample wt/vol: 5.0 (g/m.L) ML Lab File ID: BlV0006579 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. Date Analyzed: 08/24/90 

"olumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------20Butanone IMEK\ -- x----t 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10- 
127-18- 
79-34-5 
108-88- 
108-90- 

tanone 1 --------4-Methyl-2-pen 
,4 --------Tetrachloroethene 
---------1,1,2,2-Tetrachloroet 
3 --------Toluene 
7 --------Chlorobenze 4ne 

100-41-4 --------Ethylbenzene 
100-42-s --------Styrene 
1330-20-7 -------Xylenes (Tc Ital) 

;hane _ 

10 
10 
10 
10 

7 
9 
5 
5 
5 
5 
2 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
?O 

5 
5 
5 

z 
5 
5 

Q 

u 
u 
u 
LJ 
B 
BJ 
U 
U 
U 
U 
J 
U 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA - l/87 Rev. 
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1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I Name: CH2M HILL/MGM Contract: -\ 

',ab Code: Case No.: 16582 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

iample wt/vol: 1000 (ow ML Lab File ID: 

Level: (low/med) LOW Date Received: 

EPA SAMPLE NO. 

07MW4D 

No.: 

16582003 

DlBA004266 

08/16/90 

i Moisture: not dec. dec. Date Extracted: 08/16/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: .08/22/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------Phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- l,i-Dich?crobenzez ie 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1-------- 1.2-Dichlorobenzene 
95-48-7 ---------2LMethylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-s --------4-Methylphenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2.4-Dimethvlohenol 
65-85-O ---------B&zoic acldL 
111-91-l 
120-83-2 

--------bis(2-Chloroethoxy)methane 
--------2,4-Dichlorophenol 

120-82-l --------1,2.4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 
91-57-6 

---------4-Chloro-3-methylphenol 
---------2-Methvlnaphthalene 

77-47 
88-06 
95-95 
91-58 
88-74 
131-1 
208-9 
606-2 

-4 ---------Hexachiorokyclopentadiene 
-2 ---------2,4,6-Trichlorophenol 
,- 4 -------A-2,4,5-Trichlorophenol 
-7 ---------2-Chloronaphthalene 
-4 ---------2-Nitroaniline 

61:; 
--------Dimethylphthalate 
--------Acenaphthylene 

o-2 --------2,6-Dinitrotoluene - 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
i0 
10 
50 
10 
50 
10 
10 
10 

Q 

u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-1 l/87 Rev. 
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OC-000 12-03.08-0810 l/9 1 

1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

IL Name: CH2M HILL/MGM Contract: 

-,ab Code: Case No.: 16582 SAS No.: SDG 

tiatrix: (soil/water) WATER Lab Sample ID: 

ample wt/vol: 1000 (ew ML Lab File ID: 

Level: (low/med) LOW Date Received: 

07MW4D 

No.: 

16582003 

DlBAOO4266 

08/16/90 

Moisture: not dec. dec. Date Extracted: 08/16/90 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/22/90 

&PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-01 
534-52 
86-30- 
122-66 

-6 --------4-Nitroaniline 

,;l 
--------4,6-Dinitro-2-methylphenol 

---------N-Nitrosodiphenylamine (1) 
-7 --------1,2-Diohenvlhvdrazine - 

101-55-3 --------41BromGpheAylLphenyl ether 
118-74-l --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------p~r-ne 
85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3,3'-Dichlorobenzidine 
56-55- 
218-01 
117-81 
117-84 
205-99 
207-08 
50-32- 

83 ---------Benzo(a)anthracene 

ljohthalate 
-9 --------Chrysene 

1; 
--------bis(2-Ethylhexy ,L~ ~~~~__~_- 
--------Di-n-octylphthalate 
--------Benzo(b)fluoranthene 
--------Benzo(k)fluoranthene 

8 ---------Benzofa\Dvrene 
193-39-5 

-- \-,=-L----- 

53-70-3 
--------Indeno(l,2,3-cd)pyrene 

---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

L) - Cannot be separated from Diphenylamine 

FORM I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

00 



OC-00012-03.08-08,01/91 

@ m Eng’neers P/anner5 
m Economists 
- Scientists ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 08/21/90 
Lab Sample ID: 16582003 Sample Matrix: WATER Date Analyzed: 09/06/90 
Client Sample ID: 07MW4D Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number us/L CAS Number uq/L 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ........ 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 

72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

!89-03-6 Chlordane ........ 0.1 u 
mJOl-35-2 Toxaphene ........ 0.5 u 
12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-s Aroclor-1260 ...... 0.2 u 

. 

Dibutylchlorendate - SS 58 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

000065 
CHZM HILL Montgomery 2567 Fairiane Drive, P 0. Box 230548. 

Environmentaiiaboratori~ Montgomery, Alabama 36116 
205.271.1444 



OC-00012-03.08-08/01/91 

@ - Engineers 
I Planners 
m Economists REPORT OF ANALYTICAL RESULTS 

- Scientists 
Date: 09/13/90 
Page: 3of 3 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16582 
Atten: MR. FRANK LEWIS Date Received: 08/15/90 
-----=====-----=====================o================================================== 
Sample Description: 07MW4D GROUND H20 1240 GRAB 
Laboratory Sample Number: 16582003 Date Collected: 08/14/90 Matrix: WATER 

Analytical Parametir Method Det Limit Result Units Ana Date 
_--__-_-____-_______----------------------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 ____ 08/20/90 -__- ---- 

1,2-Dibrcmoethane IEDB) EPA504.1 0.02 to.02 w/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -___ 104 Xrec 08/21/90 
r===============================T=E=================~======================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

000090 
CHZM HILL Montgomery 2567Fairlane Drive, P 0.50~230548, 

Environmental Laboratory Montgomery, Alabama 36 116 
205.271.1444 



OC-00012-03.08-08/O l/9 1 

Report of Analytical Data - ED6 and DBCP 

Client: YAW-OCEANA Laboratory: GAINESVILLE 
Project: LANTDIV-OCEANA Lab Sanplc Id: 83545E 
Proj No: XK20368.HO.07 X Uoisture 0.00 

Method: 504 Dilution Factor: 1.00 

Matrix: UATER Instruaent ID: GclyJ 
Senpler: STEVEN R. BRM Colum: J & U DB-624 

Date Saapled: 8/14/90 
Date Received: 8/16/90 
Date Extracted: 8/20/90 
Date Analyzed: 8/21/90 
Analyst: JEH 
Date Reported: 8/23/90 

Client Saqle ID/Description: 07MU4D (LM #16582-3) 

CAS Number Conpand Reportin Sarrple Reporting 
Limit Result Units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -............... . . . . . . . . . . . . .._. 

106-93-4 1,2-Dibruaoethane 
96-12-8 1,2-Dibromo-3-chloropropane 

0.02 U WL 
0.02 U W/L 

. . . . . . . . . . . . . . . . . . . . . ..I............................... .,,,.,.,,,,...,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

79-34-5 1,1,2,2-Tetr&hlorocthane-SS 104 Xrec 

ll= CoRpwd analyzed for butnotdatectad 
SS = Surrogate 

Revieued by: 

oowl99 



oc-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 20f 5 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16582 
Atten: MR. FRANK LEWIS Date Received: 08/15/90 
====================r=============================================================------=== 
Sample Description: 07MW4D GROUND H20 1240 GRAB 
Laboratory Sample Number: 16582003 Date Collected: 08/14/90 Matrix: WATER 
____________----__________I_____________------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
____________________----------------------------.----------.------------------------------------------------------------- 

Alkalinity as CaC03 EPA31D.l 1 257 WM. 08/21/90 

Chloride EPA325.3 1 17 W/L D8/20/90 

Sulfate EPA375.4 1.0 cl.0 @J/L M/16/90 

Total Organic Carbon EPA415.2 1.0 21.9 W/L w/30/90 

Total Organic Halogen as CL- su9020 0.01 co.01 W/L 08/21/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
A- 

Reviewed by: 

INRPRPT(v900202) 

- 000070 
CHZM HI1 L Montgomery 2567 Fairlane Drive, P 0. Box230548, 

Environmentai Laboratory Montgomery, Alabama 36116 
205.271.1444 



oc-000 12-03.08-08/O -l/9 1 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

,ab Name: CH2M-HILL-MGM Contract:16582 

EPA SAMPLE NO. 

07MW4D 

Lab Code: NA Case No.: 16582 SAS No.: 16582 SDG No.: 16582 - 

-:atrix (soil/water): WATER Lab Sample ID: 16582003 - 

,evel (low/med): LOW - Date Received: 08/14/90 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

. 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

:olor Before: CLEAR Clarity Before: CLEAR- Texture: N/A-m 

Color After: CLEAR Clarity After: CLEAR- Artifacts: 

comments: 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium - 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

Zoncentration 

99.8 
54.2 

2.1 
30.9 
0.36 

3.7 
79700 

3.3 
5.4 
2.7 
790 
1.3 

8470 
221 

0.080 
8.0 

5350 
1.0 
6.2 

20700 
1.c 
2.9 

5o.c 

( 

i 
1 
1 
1 
1 
1 

i 
1 

1 

i 

Q 

- 

M 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR , 

- 

FORM I - IN 
000005 



oc-00012-03.08-08/01/91 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I I 
07MW5 

\ J Name: CH2M HILL/MGM Contract: 

',ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590005 

kimple wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006595 

Level: (low/med) LOW Date Received: 08/16/90 

i Moisture: not dec. Date Analyzed:. 08/25/90 

?olumn: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Xg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75-00-3 ---------Chl&oethane 
75-09-2 ---------Methvlene chloride 
67-64-l ---------Acetone 
75-l 
75-3 
75-3 

5-()---------c 
5-4 --------~-l 
4-3---------l 

arbon disulfide 
,l-Dichloroethene 
,l-Dichloroethane 

54()-59-o-------- 

67-66-3 
1;2-Dichloroethene (Total)- 

---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 
71-55-6 

---------2-Butanone (MEK) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride 
108-05-4 

‘75-27-4 
--------Vinyl acetate 

---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-S 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------&n&ene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-s 

--------Ethylbenzene 
--------Styrene 

1330-20-7 -------Xylenes (Total) 

10 u 
10 u 
10 u 
10 u 

5 B 
5 BJ 
5 u 
5 U 
5 u 
5 U 
5 u 
5 u 

10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
10 U 

5 U 
5 U 
5 u 
5 U 
5 U 
5 U 
5 U 

Q 

FORM I VOA l/87 Rev. 
000020 



OC-00012-03.08-08/01/91 

1c 
SEMIVOLATILE BRGANICS AtULfrSlS D&i!A SHEET 

EPA SAMPLE NO. 

07MW5 
k , Name: CH2M HILL/MGM Contract: 

ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590005 

ample wt/vol: 1000 (g/W ML Lab File ID: DlBA004321 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. dec. Date Extracted: 08/17/90 

Yxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73 -7 ---------Fluorene 
100-O l-6 --------4-Nitroaniline 
534-5 2-l --------4,6-Dinitro-2-methylphenol 
86-30 -6 ---------N-Nitrosodiphenylamine (l)- 
122-66-7 --------1,2-Diphenylhydrazine 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-l --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene - 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------pyrene 
85-68-7 ---------Butylbenzylphthalate 
g1-g4-1----- 3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-9 --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyren e 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine -- 

FORM I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 

2': 
10 
10 

9 
10 
10 
10 
10 
10 
10 
10 

Q 

J 
u 
3 
IT 
iJ 
U 
u 
3 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
J 
U 
U 
U 
U 
U 
U 
U 



oc-00012-03.08-08/01/91 

1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

07MW5 
Ld~ Name: CHUM HXLL/MGM Contract: 

ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590005 

ample wt/vol: 1000 (g/-) ML Lab File ID: DlBA004321 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. dec. Date Extracted: 08/17/90 

Ixtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1---A--- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-5 --------4-Methylphenol - 

- 

621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------Isophorone -- 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol . I 
65-85-O ---------Benzoic acid 
111-91-l --------bis(2-Chloroethoxy)methane 
120-83-2 --------2,4-Dichlorophenol 
120-82-1----- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline I - 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------20Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalx 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene I 

10 u 
10 u 
10 u 
10 u 
10 U' 
10 u 
10 u 

I 10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
10 u 

FORM I SV-1 l/87 Rev.00007s 



@ m Eng’neers Planners 
B Economists 
- Scientists ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentratioti: LOW Date Extracted: 08/21/90 
Lab Sample ID: 16590005 Sample Matrix: WATER Date Analyzed: 09/06/90 
Client Sample ID: 07MW5 Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number uq/L 
319-84-6 alpha-BHC ........ 0.01 
319-85-7 beta-BHC ........ 0.02 
319-86-8 delta-BHC ........ 0.01 
58-89-9 gamma-BHC (Lindane) ... 0.01 
76-44-8 Heptachlor ....... 0.01 
309-00-2 Aldrin ......... 0.01 
1024-57-3 Heptachlor Epoxide ... 0.01 
959-98-8 Endosulfan I ...... 0.02 
60-57-l Dieldrin ........ 0.02 
72-55-9 4,4*-DDE ........ 0.02 
72-20-8 Endrin ......... 0.02 
33213-65-9 Endosulfan II ...... 0.02 
72-54-8 4,4'-DDD ........ 0.02 
1031-07-8 Endosulfan Sulfate ... 0.02 
50-29-3 4,4'-DDT ........ 0.02 
72-43-5 Methoxychlor ...... 0.04 
7421-93-4 Endrin Aldehyde ..... 0.02 

'89-03-6 Chlordane ........ 0.1 
'x+,01-35-2 Toxaphene ........ 0.5 
12674-11-2 Aroclor-1016 ...... 0.8 
11104-28-2 Aroclor-1221 ...... 2 
11141-16-s Aroclor-1232 ...... 2 
53469-21-9 Aroclor-1242 ...... 0.8 
12672-29-6 Aroclor-1248 ...... 0.4 
11097-69-l Aroclor-1254 ...... 0.2 
11096-82-s Aroclor-1260 ...... 0.2 

------------------------------ 
Dibutylchlorendate - SS 95 

CAS Number 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

uq/L . 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CH2M HILL Montgomery 2567Fairlane Drive. P. 0. Box 230548. 
Environmentai Laboratory Montgomery, Alabama 36176 

205.277.1444 



OC-000 12-03.08-08/O l/91 

* - Engineers 
B Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/13/90 
Page: 5of 8 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WD~!20368.~0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
==================1====================================================================== 
Sample Description: 07Mw5 GROUND H20 1700 GRAB 
Laboratory Sample Number: 16590005 Date Collected: 08/15/90 Matrix: WATER 
--__--___--___--------------------------------------------------------------------------- 

Analyticat Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 s-v- 08/20/90 ____ ---- 

1,2-Dibromoethane CEDE) EPA504.1 0.02 <0.02 w/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPAS04.1 __-- 105 Xrec D8/21/90 
====r=============L=========================================~==========----------======----- _---- 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: #&c 

INRPRPT(vPOO202) 

- 000162 
CHZM HtLL Montgomery 

Environmental Laboratory 
2567 Fairlane Drive, P. 0. 50x 230548. 
Montgomery, Alabama 36116 

205.271.1444 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

,ab Name: CH2M-HILL-MGM 
07MW5 

Contract:16590 

Lab Code: NA Case No.: 16590 

iatrix (soil/water): WATER 

SAS No.: 16590 - SDG No.: 16590 

Lab Sample ID: 16590005 - 
;evel (low/med): LOW - Date Received: 08/16/90 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium. 
Calcium- 
Chromium_ 
Cobalt 1 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

109 
54.2 

2.6 
60.0 
0.36 

3.7 
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Report of Analytical Data - ED8 and DBCP 

Client: NAVY-LANTDIV 
Project: DCEANA-LANTDIV 
Proj No: WC20368.HO.07 

Method: 504 
Matrix: UATER 
Senplcr: STEVEN R. BRCUN 

Laboratory: GAINESVILLE 
Lab Senple Id: 
X Moisture 0.00 
Dilution Factor: 1.00 
Instrunent ID: GM3 
Colum: J 8 Y Da-624 

Client Sample ID/Description: OM tLM #16590-S) 

CASNurber Conpard Reporting 
Limit 

__________-____ ____-____-_-_-___---____________________ ~-~~~-~~---~~_~~ 

106-93-4 1,2-Dibromoethane 0.02 

96-12-B 1,2-Dibrcmo-3-chloropropane 0.02 

Date Sampled: B/15/90 
Date Received: 8/17/9U 
Date Extracted: 8/20/9C 
Date Analyzed: 8/21/90 
Analyst: JEH 
Date Reported: 8/22/9D 

Sample Reporting 
Result Units 

.--a--------*--- -------"--_--___ 

U W/L 
u W/L 

79-34-5 1,1,2,2-Tetrachloroethanc-SS 

U= Conpound analyzed for butnotdetectcd 
SS = Surrogate Standard reported as percent recovery 

Reviewed by: 

003177 



REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 5 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08,116/90 
========================================================================================= 
Sample Description: 07MW5 GROUND H20 1700 GRAB 
Laboratory Sample Number: 16590005 Date Collected: 08/15/90 Matrix: WATER 
--------------------------------------------------------------- -------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Alkalinity as CaC03 EPA310.1 1 14 W/L 08/21/90 

Chloride EPA325.3 1 14 W/L 08/20/90 

Sulfate EPA375.4 1.0 48.2 WL 08/16/90 

Total Organic Carbon EPA415.2 1.0 90.0 WL 09/07/90 

Total Organic Halogen as CL- SW9020 0.01 0.06 W/L 08/24/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: L 

INRPRPT(v900202) 

000077 - 
CH2M H/f L Montgomery 2567 Fairlane Drwe, P. 0. Box 230548, 

EnvIronmental Laboratory Montgomery, Alabama 36116 
205.271.1444 
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-- 

m COMPUCHEM 
m lAIDl?vms, INC. 

TOTAL ORGANIC HALIDE 
SUMMARY REPORT 

TOTAL ORGANIC HALIDE 

ITEM SAMPLE COMPUCHEM CONCENTRATION DETECTION LIMIT 
NO. IDENTIFIER NUMBER (mq/L) (mq/L) 

/ 1. 16597001 366105 . 01 . 01 

BDL = BELOW DETECTION LIMITS 

Reviewed by/ID#: a@8 / .&q? Date: 9-/q-?D 

Reviewed by/ID#: Date: 7-1 f-9 ' ~.~,u#~, PA. b./ /if-/ 



OC-00012-03.08-0810 l/9 1 

Soenfists 

REPORT bk- ANALYSIS 

Received: 08/20/90 
Reported: 09/11/90 

Wi'lENUMBER 

WLE DESCRIPTIONS 

GENERAL OfWUCS 
TOC - Liquid 

83690 83691 
I I 

LH16597-001 Laboratory 
07W3D Method Blank 

08/16/90 8~50 
I I 

are q/l a5 substam unless otherwise stated. 
Alabma laboratory certification 140080. 

n/r= not requested 
NOTE: This report mtains test data aK1 no interpretatim is inter&d or implied. 

- CHZM H/U Gaineswile 7201 N. W. 17 th Place. 
EnwronmentalLaboratory Gamesville. F/or/da 32605 

001)083 
go4 331.2442 
FAX904.331.5320 



OC-00012-03.08-08/01/91 
-. 

REPORT OF ANALYSIS 

Florida Certification: 82112; ~82124 

NavJv-oceaM ’ CHZM Hill 

Attention: Emily Ramchak 
plddress: Ia 

-ykct No: KC20368.HO.07 
Rxeived: 08/16/90 
I#qmted: 09/03/90 

Collected: 08/14/90 by Steven Brown 
Type: .-t-r grab 

wPLENuBER 

SWLEDESCRIPTIONS 

GENEFaL O#;IwICS 

83544 ’ 
I 

83545 
I 

83546 
I 1 

LtM582#2 ufN582-003 
07w45 

Lahofatory 
07W42 Rthal5kmk 

08/14/w 17:30 08/14/!xJ lz:40 
I I I 

Xx: - Liquid 25.8 21.9 -4.0 
08/30/90 08/30/90 08/3a/xl 

NOTE: Values are@1 as Msttimless otherwise stated. 
Alabma l&m&my certification #40060. 

I n/r=mtmquestad 
KITE: This report amtains test data & no interpretation is intended or @lied. 00008rl 

Gamesvilte 
fnv/fonmentalLa~oratory 

720 7 N. W. 17 th Pke, 
Gamesviile. Norida 32605 FAX904331.5320 



OC-000 12-03.08-08/O l/9 1 
&- 

@ - Engu-teerS 
I 

REPORT OF ANALYSIS 
WI235 

09/11/W 

Scienfsfs Florida Certification: 82112; E8Zl24 
Page 2of 2 

%ple NOS: 83605 - 83612 

CH2M Hill 

I Attention: Emily Ramchak Project No: KIX20368.HO.07 
l!ddress: L&G Received: 08/17/90 

Reported: 09/11/90 

I Collected: 08/15/90 by Steven Bmmn 
qP=: =*, grab 

lixation: EEANA-LANlDN 

WLE MIFBER 

SWLE DESCRlMlOt4S 

GENERAL 0f@N1cs 
TOC - Liquid 

83610 83611 83612 
I I I 

LH165%006 Ltmm007 Laboratory 
07EQB 07m Method Blank 

w15/90 15:30 08/15/90 17:35 
1 I I 

NOTE: Values areq/l as substhceunless otherwise stated. 
Alabama laboratory certification C4WO. 

I 

n/r= not requested 
KITE: This report contains test data ad no interpretation is inter&d or iqlied. 000094 

I 

CH2M HILL Gainesville 720 1 N. W. 11th Place, 904.331.2442 

Environmental Laboratory Gainesdie, F/or/da 32605 FAX904331.5320 
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I m Economists 
REPORT Of ANALYSIS 

- Sclentrsts Florida Certification: 82112; E82124 %le NOS: 83605 - 83612 

SW'LENLWBER 

WLE DESCRIPTIONS 

I I I I I 

LHl6!30-001 LM6590-002 LHl6590-al3 LMl6590-004 LH16590-005 
07SUl 07su2 OW 07tw DUP 07wi 

08/15/90 9:30 08/15/90 IS:40 t.B/15/90 13:55 08/15/90 14:50 WlS/W 17:m 
I I I I I 

GENERAL ORGWcS 
TK - Liquid 40.8 

08/30/90 
22.9 

08/30/90 
38.9 

09/07/90 
25.7 

09/07/90 
90.0 

09/07/90 

NOTE: Values areq/l as substaPce unless otherwise stated. 
Alabama laboratory certification #40080. 

n/r = not requested 
NOTE: This report contains test data and no interpretation is inter&d or implied. 000093 

1 - J 
CHZM HILL Gainesville 720 1 N. W. 11 th f’kce, 904 33 1.2442 

Enwronmental Labofatofy Ga/nesvi//e, f/or/da 32605 FAX904331.5320 
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REPORT OF ANALYSIS 

Florida Certification: 82112; Wl24 bple NOS: 87086 - 87087 

CH2M Hill 

Attention: Emdy Rarmchdk Project No: WC20368.HO.07 
pddress: I.&G Received: 11/13/90 

Fkprted: 12/03/90 

collected: 11/09/90 by stwen Bmwn 
Type: beer, grab 

bxation: LANIDIV - CCESIA 

SW'LENLMER 

SAMPLE DESCRIPTIONS 

GENERAL ORGWICS 
TOC - Liquid 

87056 87087 
I I 

LH17215-001 Laboratory 
07 Mdl ftethod Blank 

11/03/90 10:45 
I I 

NOTE: Values are q/l as substance unless otherwi_se stated. 
Alabmi laboratory certification #40080. 

n/r = not requested 
Non: This rep? mtains test data ml no interpretation is intended or implied. 

CHZM HILL Gafnesvdie 7201 N. W. I IInPlaCe, 

Env~ronmentallabora’alory Gainesville, Florida 32605 

000030 

904 33 7 2442 
FAX904 331 5320 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NC. 

Name: CH2M HILL/MGM Contract: 
07SWl 

-,ab Code: Case No.: 16590 SAS No.: SDG No.: 

datrix: (soil/water) WATER Lab Sample ID: 16590001 

'ample w-t/vol: 5.0 (g/mL) ML Lab File ID: BlV0006585 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. 

ro1ulnn: (pack/cap) CAP 

Date Analyzed: 08/24/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinvl chloride 
75-00-3 ---------Chl&oethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disul Lfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O 
67-66-3 

--------1,2-Dichloroethene (Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l.l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromofonn 

591-78-6 --------2THexanone 
108-10-l .--------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5- --------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene -1 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20- 7 -------Xylenes (Total) 

10 
10 
10 
10 

8 
8 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5" 
5 
5 
5 
5 
5 

Q 

u 
u 
u 
u 
B 
B3 
u 
u 
u 
u 
u 
CJ 
u 
u 
u 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
T-f 
; 

003004 
- FORM I VOA l/87 Rev. 
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REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Pace: lof 8 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/'16/90 
=======------=================='===r===-============-----=================:==------------- ---------_--- 
Sample Description: 07SWl SURFACE WATER 0930 GRAB 
Laboratory Sample Number: 16590001 Date Collected: 08/15/90 Matrix: WATER 
-----_--__------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 e-0.. 08/20/90 ---- -__- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 U$l/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 104 %rec 08/21/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

000158 
CHZM HlLL Montgomery 2567 Fairkne Drive, P. 0. Box 230548. 

Environmentai Laboratory Montgomery, Alabama 36 I 16 
205.271. 1444 
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@ I Engineers Planners 
m Economds 

- Scientisfs CRGANICS ANALYSIS DATA SHEET 

Laboratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: 08/21/90 
Lab Sample ID: 16590001 Sample Matrix: WATER Date Analyzed: 09/06/90 
Client Sample ID: 07SWl Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number uc/L CAS Number uq/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ .0.02 U 
319-86-8 delta-BHC ........ 0.01 u 
58-89-g gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

09-03-6 Chlordane ..... .' .. 0.1 u 
,,Jl-35-2 Toxaphene ..... ; .. 0.5 u 
12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

------------------------------ 

Dibutylchlorendate - SS 56 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Montgsnery 2567 Fair/me Drive. P 0 50X 230548, 
Environmenfaliaborator) Montgomery, Aiabama 36116 

205.271.7444 
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1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SrnLE WG. 

I I 
07SWl 

I, Name: CH2M HILL/MGM Contract: I 

ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590001 

iample wt/vol: 1000 (mu ML4 Lab File ID: DlBA004317 D 

Level: (low/med) LOW 

i Moisture: not dec. dec. 

Date Received: 08/16/90 

Date Extracted: 08/17/90 -- 

yxtraction: 

GPC Cleanup: 

CAS NO. 

( SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

(Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/Kg) UG/L Q 

99009-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (l)- 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00- ~O--------Pyrene 

85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---:-----3,3'-Dichlorobenzidine 
56-55-3 --------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethvlhexvllnhthalate 
117-84-O --------Di-n-octyiphth&Le 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g 
50-32-8 

--------Benzo(k)fluoranthene 
---------Benzo(a)pyrene 

193-39-5 --------Indeno(l,2,3=cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

U - Cannot be separated from Diphenylamine - 

FORM I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
'10 
10 
10 
10 
10 
10 
10 
10 

3 
3 
7 
3 
3 
LJ 
3 
J 
J 
J 
IT 
J 
J 
J 
J 
IT 
J 
IT 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
,- 

l/87 Rev. 000060 



OC-00012-03.08-08/01/91 
1B 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

07SWl 
Name: CHZM HILL/MGM Contract: I 

,ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590001 

ample wt/vol: 1000 (ew ML Lab File ID: DlBA004317 

Level: (low/med) LOW Date Received: 08/16/90 

Moisture: not dec. dec. Date Extracted: 08/17/90 -- 

"xtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

r;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene 
106-46-7------ 1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ethers 
106- 
621- 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-l --------bisf2-Chloroetho: 

44-5 --------4-Methylphenol - ,-- . - 

64-7 --------N-Nitroso-di-n-propylamine 

xy)methane 
120-83-2 --------2,41Dichlorophenol 
1 e.. -a - - a . - . Xorobenzene - 

- 
2u-u2-1--------1,2,4-TrlCZ 

91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------2mMethylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluenc 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
lo 
10 
50 
10 
50 
10 
10 
10 

Q 

U 
U 
u 
u 
u 
'iJ 
U 
u 
u 
u 
U 
U 
13 
TJ 
TJ 
U 
U 
U 
U 
u 
13 
TJ 
U 
rJ 
TJ 
U 
U 
TJ 
U 
U 
U 
U 
U 

FORM I SV-1 l/87 Rev.()or()5g 
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@ __ Engineers 
B Pbnners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scientists 

Date: 09/14/9o 
Page: 1 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, V$ 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
======================L==============t===================================~=============== 
Sample Description: 07SWl SURFACE WATER 0930 GRAB 
Laboratory Sample Number: 16590001 Date Collected: 08/15/90 Matrix: WATER 

Analytical Parameter Method Det. Limit Result Units Ana Date 
---------------------.---------------------------------------------------------------------------------------------------- 

Alkalinity as CaC03 EPA310.1 1 14 M/L 08/21/90 

Chloride EPA325.3 1 10 W/L 08/20/90 

Sulfate EPA375.4 1.0 23.2 N/L 08/16/90 

TotaL Organic Carbon EPA415.2 1.0 40.8 N/L 08/30/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: ,A' 

,,,A 
/ 

INRPRPT(v900202) 

OQ0073 
CH2M HILL Montgomery 2567 Fairiane Drive, P. 0.60~230548, 

Environmental Laboratory Montgomery, Alabama 36116 
205.271 1444 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

07SWl 
ab Name: CH2M-HILL-MGM Contract:16590 

Lab Code: NA Case No.: 16590 SAS No.: 16590- SDG No.: 16590 

atrix (soil/water): WATER 

';evel (low/med): LOW - 

Lab Sample ID: 16590001 - 

Date Received: 08/'16/90 

5 Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

CAS No. Analyte 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiur- 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

CLEAR 

CLEAR 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

- 

Concentration C 

74.1 E 
54.2 u 

2.1 u 
33.8 B 
0.36 u 

3.7 u 
8340 

3.3 u 
5.4 U 
2.7 U 
123 
1.3 CJ 

3700 B 
63.2 

0.080 B 
8.0 U 

1660 B 
1.0 U 
6.2 U 

6840 
1.0 v 
2.9 U 

64.5 - 
- 
- 

Q 

- 

M 

F- 
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F- 
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P- 
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p- 
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p- 
p- 
F- 
p- 
p- 
NR 
- 

Texture: WA- 

Artifacts: 
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OC-00012-03.08-08/01/91 

Report of AnalyticaL Data - ED6 and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date S-led: 8/15/90 
Project: OCEANA-LANTDIV Lab Sanplc Id: 83605E Date Received: 8/17/90 
Proj No: u)C20368.RO.O7 X Moisture 0.00 Date Extracted: 8/20/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/21/90 
Matrix: YATER Instruaent ID: Gw3 Analyst: JEH 
Sampler: STEVEN R. BRUJN CollJm: J & Y DB-624 Date Reported: 8/22/90 

Client Sample ID/Description: 07SUl (LH #16590-l) 

CASNu&ar Conpovd Reporting Sample Reporting 
Limit Result Units 

.._..._...._... . . . . . . . . . ..-~.--...----------...-.-.--.- ---.---..-....-- ..*............_ ._______________ 

w-93-4 1,2-Dibranoethane 0.02 U W/L 
W-12-8 1,2-Dibrano-3-chloropropane 0.02 U W/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....... 

79-34-s 1,1,2,2-Tetrachloroethane-SS 104 Xrec 

U = Carpovd analyzed for but notdettcted 
SS = Surrogate Standard reported as percent recovery 

Reviewed by: GL-JLib 



OC-00012-03.08-08/O l/91 
IA 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MbM Contract: 
07SW2 

',ab Code: Case No.: 16590 SAS No.: SDG No.: 

datrix: (soil/water) WATER Lab Sample ID: 16590002 

Zunple wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006586 

Level: (low/med) LOW 

i Moisture: not dec. 

Date Received: 08/16/90 

Date Analyzed: 08./24/90 -- 

Solumn: (pack/cap) CAP 

CAS NO. COMPOUND 

Dilution Factor: 1.0 -- 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l-l-Dichloroethene 
75-34-3 ---------ljl-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-S 
79-01-6 

------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanonr 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-s --------Stvrene - -a ~ ---~ 
1330-20-7 -------Xylenes (Total) 
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oc-00012-03.08~08/01/91 

1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

mJA SiL'd;IsLE NO. 

I I 
I 

Name: CHZM HILL/MGM I 
07SW2 

Contract: I 

,ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590002 

iample wt/vol: 1060 w-w ML Lab File ID: DlBA.004318 

Level: (low/med) LOW Date Received: 08/16/90 

i Moisture: not dec. dec. Date Extracted: 08/17/90 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 -- 

C;PC Cleanup: (Y/N) c pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L 

5 
4 

3 
6 
1 

;- 
0 
4 
4 

108-9 -2 --------phenol 
111-4 -4 --------bis(2-Chlor toethyl) ether 
95-57 8 ---------2-Chlorophenol - ' 
541-7 -l------- 1,3-Dichlorobenzene 
106-4 -7-------- 1,4-Dichlorobenzene 
100-5 -6 --------Benzyl alcohol 
95-50 l--------- 1,2-Dichlorobenzene 
95-48 '7 ---------2-Methylphenol 
108-6 -1 --------bis(2-Chloroisopropyl) ether- 
106-4 -5 --------4-Methylphenol 
621-6 -7 --------N-Nitroso-di-n-propylamine 
67-72 '1 ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------20Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-l --------bis(2-Chloroethoxy)methane 
120-83-2 --------2,4-Dichlorophenol 
12()-82-l------ 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------20Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol 
95-95-4 ---------2,4,5-Trichlorophenol- 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------20Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene 

FORM I SV-1 - l/87 Rev.OOOO~~ 
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OC-00012-03.08-08/01/91 

1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

4 Name: CH2M HILL/M&M Contract: 

ab Code: Case No.: 16590 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

ample wt/vol: 1000 (g/W ML Lab File ID: 

Level: (low/med) LOW Date Received: 

07SW2 

No. : 

16590002 

DlBAO04318 

08/16/90 

Moisture: not dec. dec. Date Extracted: 08/17/90 -- 

?xtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 -- 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 -- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2 ---------3-Nitroaniline 
83-32-9- t--------Acenaphthene 
51-28-5- --------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 
84-66-2- 
7005-72- 

--------2,4-Dinitrotoluenl 3 

,--------Diethylphthalate 
*3 -------4-Chlorophenyl-phenyl . ether 

86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (I)- 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromonhenvl-Dhenvl ether 
118-74-1 --------Hexachl&rob&z&e d 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-l ---------3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 
53-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 
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OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Paue: 2of 8 

\ Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVYjOCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
================-------===========p=======------=================------------ ------------============== 
Sample Description: 07SW2 SURFACE WATER 1540 GRAB 
Laboratory Sample Number: 16590002 Date Collected: 08/15/90 Matrix: WATER 
--__--__--_------------------------------------------------------------------------------ 

Anatytical Parameter Method Det Limit Result Units Ana Date 
________________-___----------------------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 --__ 08/20/90 w--v _-__ 

1,2-Dibromoethane (EDB) EPA504.1 0.02 <0.02 W/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 ---- 104 Xrec 08/21/90 
========================================================================================= 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 4% 

INRPRPT(v900202) 

- 000159 

CH2M HlLL Montgomery 2567 Fakiane Drive, P 0. Box 230548, 
EnvironmentalLaboratory Montgomery, Alabama361 16 

205.271.1444 



OC-00012!-OS.OS-08/01/91 

@ 111 Engineers 
Planners 

m Economists 
- Scientists ORGANICS ANALYSIS DATA SHEET 

- Aoratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 
Lab Sample ID: 16590002 Sample Matrix: WATER Date Analyzed: 
Client Sample ID: 07SW2 Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number w/L CAS Number uq/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 
1'789-03-6 Chlordane ........ 0.1 u 

t-35-2 Toxaphene ........ 0.5 u 
i&074-11-2 Aroclor-1016 ...... 0.8 U 
11104-48-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 uoclor-1260 ...... 0.2 u 

------------------------------ 
Dibutylchlorendate - SS 64 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HlLL Montgomery 
Environmenta/ Laboratory 

2567Fairlane Drive, P 0.60~230548, 
Montgomery. Alabama 367 16 



OC-00012-03.08-08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 2 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVYJOCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
===================================0==3================================================== 
Sample Description: 07SW2 SURFACE WATER 1540 GRAB 
Laboratory Sample Number: 16590002 Date Collected: 08/15/90 Matrix: WATER 
--------------------------------------------------------------------------~-------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
-_---_____-_---___._----------------------------------------------------------------------------------------------------- 

Alkalinity as CaC03 EPA310.1 1 16 WI/L 08/21/90 

Chloride EPA325.3 1 9 Cl/L 08/20/90 

Sulfate EPA375.4 1.0 27.5 W/L 08/16/90 

Total Organic Carbon EPA415.2 1.0 22.9 WL 08/30/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

CHZM HILL Montgomery 
Environmental Laborarory 

2567Fa/rlane Drive. P. 0. 30x230548. 
Montgomery, Alabama 3617 6 

INRPRPT(v900202) 

000074 
205.271.1444 



oc-00012-03.08-08/01/91 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
/- INORGANIC ANALYSES DATA SHEET 

07SW2 
,ab Name: CH2M-HILL-MGM Contract:16590 

Lab Code: NA Case No.: 16590 SAS No.: 16590- SDG No.: 16590 

latrix (soil/water): WATER Lab Sample ID: 16590002 - 

Level (low/med): LOW - Date Received: 08/16/90 

0' Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration Q 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 

317 

Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

54 
2 

41 
0. 

3 
131 

3 
5 
CI 

. 2 

. 1 

. 1 
36 
. 7 
00 
. 3 
. 4 
. 7 
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1.3 

4150 
94.3 
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1.0 
2.9 
238 

- 

C 
- 

v 
u 
B 
u 
u 

v 
U 
U 

v 
B 

E 
B 
B 
U 
U 

v 
U 
- 
- 
- 

- 

M 

F- 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
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Color Before: 

Color After: 

Comments: 

CLEAR 

CLEAR 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

Texture: WA- 

Artifacts: 

, 

FORM I - IN - 000005 
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1A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/M&M 
07EQB 

Contract: I 

',ab Code: Case No.: 16590 SAS No.: SDG No.: 

riatrix: (soil/water) WATER Lab Sample ID: 16590006 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVOO06582 

Level: (low/med) LOW Date Received: 08/16/90 -- 

Moisture: not dec. Date Analyzed: 08/24/90 

Column: (pack/cap) CAB Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-82-6 
75-25-2 

------trans-1,3-Dichloropropene 
---------Bromoform 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA 
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OC-00012-03.08-08/01/91 

1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

07EQB 
_ J Name: CH2M HILL/MGM Contract: 

,ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590006 

iample wt/vol: 1000 (ew MLJ Lab File ID: DlBA004322 

Level: (low/med) LOW Date Received: 08/16/90 

; Moisture: not dec. dec. Date Extracted: 08/17/90 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2-------7 2,4-Dinitrotoluene 
84-66-2 --------;Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
lOO-Ol-6--------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol- 

I 

86-30-6 ---------N-Nitrosodiphenylamine (1) 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene, 
84-74-2 ---------Di-n-butyl~ phthalate 
206-44-o --------Fluoranthene 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
g1-g4-1------ 3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate- 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyrene 
53-70-3 ---------Dibenz(a.h)anthracene \ .--8 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 
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1B E?A SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Name: CH2M HILL/MGM Contract: I O'IEQB 

-'ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590006 

ample wt/vol: 1000 w-4 ML Lab File ID: DlBA004322 

Level: (low/med) LOW Date Received: 08/16/90 

: Moisture: not dec. dec. Date Extracted: 08/17/90 

Yxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

tiPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-1-------- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-5 --------4-Methylphenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-l --------bis(2-Chloroethoxy)methane 
120-83-2 --------2,4-Dichlorophenol 
120-82-1------ 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------HexachlorobutadG~ ne 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniiine 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene 
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OC-00012-03.08~08/01/g 1 

Report of Analytical Data - ED6 and DBCP 

Client: NAVY-LANTDIV Laboratory: GAINESVILLE Date sanpled: a/w90 
Project: OCEANA-LANTDIV Lab Sari@@@ Id: B3610E Date Received: a/17/90 
Proj No: WC20368.Ho.O? X Moisture 0.00 Date Extracted: a~2o~po 

Method: 504 Dilution factor: 1.00 Date Analyzed: a/2im 
Matrix: UATER Instnwnt ID: GcN3 Analyst: JEH 
Serrpler: STEVEN R. BROW Collmn: J & U DB-624 Date Reported: a/22/90 

Client Sample ID/Description: 07EQB (LM #16590-6) 

CASNunber Conpovd Reporting Sample Reporting 
Limit Result Units 

-__--__________ _____--_-__---------____________________ --_--__--__--___ --------e----w-- -m-s_--_________ 

106-93-4 1,2-Dibranenthane 0.02 U W/L 
96-12-a 1,2-Dibrwo-3-chlorcpropane 0.02 U W/L 

1,1,2,2-Tetr6chloroethane-SS 110 Xrec 

U = Capnnd 8nalyzed for but not detected 
SS * Surrogate Standard reported as percent recovery 



OC-000 12-03.08-08/O l/9 1 

@ _L Engineers 
C Planners 
m Economists 

- Scientists 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 6of 8 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVYJOCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
========================================================================================= 
Sample Description: 07EQB SITE 7 EQUIP. BLK 1530 GRAB 
Laboratory Sample Number: 16590006 Date Collected: 08/15/90 Matrix: WATER 
-_________---__------m--------------------m---------------m------------------------------ 

Analytical Parameter Method Det Limit Result Units Ana.Date 
____________________---------------------------------------------------------------------------------~------------------- 

Date Extracted EPA504.1 ---- 08/20/90 ---- ---- 

1,2-Oibromoethane (EOB) EPA504.1 0.02 so.02 W/L 08/21/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -___ 110 %rec 08/21/90 
=r==============-----==================================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: A@ 

INRPRPT(v900202) 

000163 
CHZM HILL Montgomery 2567 Fairlane Dn’ve, P 0. Box230548, 

Environmental Laboratory Montgomery, Alabama 36116 
205.271.1444 
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i oc-OOOIZ-03.08-08/01/91 ” 

@ I Engineers Planners 
m Economists 
m Scientists 

-.^ . 

.ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 08/2 l/90 
Lab Sample ID: 16590006 Sample Matrix: WATER Date Analyzed: 09/06/90 
Client Sample ID: 07EQB Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PC5 COMPOUNDS 

CAS Number UU/L CAS Number us/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 U 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Al&in ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endoeulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

‘789-03-6 Chlordane ........ 0.1 u 
~01-35-2 Toxaphene ........ 0.5 u 

12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-s Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

------------------------------ 
Dibutylchlorendate - SS 68 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM H/L L Montgomery 2567 Fairlane Drive, P. 0. 50x230548, 
Environmental LaDoratory Montgomery, Alabama 36116 

205.271.1444 
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@ I Engineers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 

B Scientists 
Date: 09/14/90 
Page: 6 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
====-------============================'=================================~=======-------- 
Sample Description: 07EQB SITE 7 EQUIP. BLK 1530 GRAB 
Laboratory Sample Number: 16590006 Date Collected: 08/15/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 
Analytical Parameter Method Det Limit Result Units Ana Date 

Alkalinity as CaC03 EPA310.1 1 2 mg/L 08/21/90 
Chloride EPA325.3 1 <l W/L 08/20/90 
Sulfate EPA375.4 1.0 4.0 mg/L 08116190 
Total Organic Carbon EPA415.2 1.0 54.0 W/L 08/30/90 
Total Organic Halogen as CL- su9020 0.01 0.01 WI/L 08124190 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

0 

Reviewed by: 

CHZM HILL 

INRPRPT(v900202) 

Montgomery 
Environmental Laboratory 

2567 Fairlane Drive, P. 0.80~230548, 
Montgomery, Alabama 36116 

000078 
i’O5.271.1444 



OC-00012-OS.OS-OSlOll9l ’ 
1A EPA SAHFLE-iW3. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

I’ 
Name: CH2M HILL/MGM I 

07FB 
-\ Contract: I 

-,ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590007 

ample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVO006583 

Level: (low/med) LOW 

; Moisture: not dec. 

rlolumn: (pack/cap) CAB 

Date Received: 08/16/90 

Date Analyzed: 08/24/90 

Dilution Factor: 1.0 

CAS NC. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disu: 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6--s----- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 

lfide 

108- 
,75-2 
78-8 
1006 
79-o 
124- 
79-0 
71-4 

05-4 --------Vinyl acetate 
7-4 ---------Bromodichloromethane 

- 

7-5 ---------1,2-DichloropropanePmm 
l-01-5 ------cis-1,3-Dichloropropene 
l-6 ---------Trichloroethene - - 
48-l --------Dibromochloromethane - 
o-5 ---------1,1,2-Trichloroethane - 
3-2 ---------Benzene 

,3-Dichloropropene I 10061-02-6 ------trans-l' 
75-25-2 ---------Br-mofo& - - 

591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 
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FORM I VOA l/87 Rev. 
000028 
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OC-00012-OS.OS-OS/Oll’Sl 

1c -- 7 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEXT 
EPA SAMPLE NO. 

_ ) Name: CHUM HILL/MGM Contract: 
07FB 

-ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590007 

sample wt/vol: 1000 (g/a) ML 

Level: (low/med) LOW 

5 Moisture: not dec. dec. 

Pxtraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 

Lab File ID: DlBA.004323 

Date Received: 08/16/90 -- 

Date Extracted: 08/17/90 -- 

Date Analyzed: 08/27/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotolus ene 
84-66-2 ---------Diethylphthalate- 
7005-72-3 -------40Chlorophenyl-phc _ envl ether - 
86-73-7 ---------Fluorene 
lOO-Ol-6--------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (l)- 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 -------4nthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3.3'-Dichlorobenzidine 
56-55-3 ---------B&zo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzola)ovrene 
193-39-5 --------Indeno(i:ii3-cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 
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oc-00012-03.08-08/01/91 b 

1B 
. EPA SAMPLE ND. 

SEMIVOLATILE ORGANICS ANALYSIS DP,TA SHEET 

07FB 
Name: CH2M HILL/MGM Contract: 

"ab Code: Case No.: 16590 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16590007 

#ample wt/vol: 1000 (g/W ML Lab File ID: DlBA004323 

Level: (low/med) LOW Date Received: 08/16/90 

; Moisture: not dec. dec. Date Extracted: 08/17/90 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/27/90 

dPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene 
106-46-7----- 1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1-.---- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-5 --------4-Methylphenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-1 --------bis(2-Chloroethoxy)methane 
120-83-2 --------2,4-Dichlorophenol 
120-82-1----- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naohthalene 
106-47-8 

c-- ~~~~--~~~ 

--------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene 

FORM I SV-1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
‘10 
10 
50 
10 
50 
10 
10 
10 

Q 
-- 

IJ 
U 
U 
U 
IJ 
IJ 
U 
IJ 
IJ 
IJ 
TJ 
U 
U 
U 
U 
U 
IJ 
IJ 
u 
U 
IJ 
U 
U 
Ii 
U 
U 
U 
U 
u 
U 
U 
U 
U 

l/87 Rev. 
000083 
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Report of AMkytical Data - ED6 and DBCP 

\ Client: NAVY-LANTDIV Laboratory: WlSWESVILLE Date Sampled: amm 
Project: OCEANA-LANTDIV Lab Sarrplc Id: 83611E Date Received: 81 i 7190 
Proj No: WC20368.HO.07 X Moisture 0.00 Date Extractd: a/20/90 

Method: 504 Dilution Factor: 1.00 Date Analyzed: a/21/90 
Matrix: UATER Instrunent ID: GM3 Analyst: JEH 
Sampler: STEVEN R. BROWN Colum: J 8 Y De-624 Date Reported: a/22/90 

Client Sample ID/Description: 07FB (LH #l&90-7) 

106-93-4 1,2-Dibranoethane 0.02 U W/L 
96-12-a 1,2-Dibromo-3-chloropropane 0.02 U WA. 

79-34-5 1,1,2,2-Tetrlichloroethane-SS 133 Xrec 

U = Canpourd analyZed for butnotdatected 
SS = Surrogate Standard reported as percent recovery 

Revieued by: 

000179 
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- Planners 
m Economists . 
- Scientists 

p oc-00012-03.08-08/01/91 ’ 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Paae: 7of 8 

Client: CH2M,HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
============================================================================ =c============== 
Sample Description: 07FB FIELD BLK 1735 GRAB 
Laboratory Sample Number: 16590007 Date Collected: 08/15/90 Matrix: WATER 
-------------------------------------------------------------------------~--------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
___-_---.--___-----_.---------------------------------------------------------------------------------------------------- 

Date Extracted EPA504.1 m--e 08/20/90 -e-v __-- 

1,2-Dibrtiethane (EDB) EPA504.1 0.02 <0.02 W/L 08/21/90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 --__ 133 Xrec 08/21/90 

-_____----------------------------------------------------------------------------------- -_____--------------------------------------------------------------------~-------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v900202) 

CH2M HILL Montgomery 
Environmental Laboratory 

2567 Fairlane Drive, P 0. Box 230548, 
Montgomery, Alabama 36116 

206.271.1444 
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@ - Engineers 
I Planners 

D Economis fs 
- Scientists ORGANICS ANALYSIS DATA SHEET 

‘Laboratory Name: CH2M HILL/MGM Concentration: LOW 
Lab Sample ID: 16590007 Sample Matrix: WATER 
Client Sample ID: 07FB Percent Moisture: 

PESTICIDE / PCB COMPOUNDS 

.-. -_.._. “--___“- ..-- _ _,-- I *__ 

Date Extracted: 08/21/90 
Date Analyzed: 09/06/90 
Dilution Factor: 1.0 

CAS Number us/L CAS Number us/L . 
319-84-6 alpha-BHC ........ .O.Ol U 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

‘89-03-6 Chlordane ........ 0.1 u 
~1-35-2 Toxaphene ........ 

;2674-11-2 Aroclor-1016 
0.5 u 

...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

Dibutylchlorendate - SS 85 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HlLL Montgomery - 2567 Fairlane Drive, P 0.50~230548. 
Environmental LaPoratory Montgomery, Alabama 36116 

205.271.1444 
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oc-00012-OS.OS-08/01/91 t 

@ m Engineers Planners 
m Economists REPORT OF ANALYTICAL RESULTS 
B Scientists 

Date: 09/14/90 
Page: 7 of 12 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY - Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16590 
Atten: MR. FRANK LEWIS Date Received: 08/16/90 
-----------=r====================I=='r========================================~=============== 
Sample Description: 07FB FIELD BLK 1735 GRAB 
Laboratory Sample Number: 16590007 Date Collected: 08/15/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
-------____--_---___---------~----------------------------.-------------------------------------------------------------- 

Alkalinity as CaCD3 EPA310.1 1 36 WL 08/21/90 

Chloride EPA325.3 1 17 M/L 08,'20/90 

Sulfate EPA375.4 1.0 34.4 W/L 08/16/90 

Total Organic Carbon EPA415.2 1.0 33.9 W/L 08/30/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Ctf2M HI1 L Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama 36116 

Reviewed by: 

INRPRPT(v900202) 

0000?9 
205.271.1444 
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?\ 

OC-00012-OS.OS-08/01/91 / 1’ 

U.S. EPA i CLP -- 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

07-FB 8/15 
ab Name: CH2M-HILL-MGM Contract:16590 

Lab Code: NA Case No.: 16590 

atrix (soil/water): WATER 

Tevel (low/med): LOW - 

SAS No.: 16590- SDG No.: 16590 

Lab Sample ID: 16590007 - 

Date Received: 08/16/90 

-E, Solids: 0.0 - 

Concentration 

lolor Before: 

Color After: 

.:omments: 

CAS No. Analyte Concentration C 

5 
U 
U 
B 
U 
U 

E 
U 
B 
B 
U 
B 
B 
B 
U 
B 
U 
U 

ii 
U 

Q M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiur- 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

120 
54.2 

2.1 
35.6 
0.36 

3.7 
24100 

3.3 
5.4 

21.4 
81.3 

1.3 
2750 

4.5 
0.080 

8.0 
2420 - ^ 
2; 

9840 
1.0 
2.9 
585 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CT 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR 

I - 

- 

CLEAR Clarity Before: CLEAR- Texture: N/A 

CLEAR -, Clarity After: CLEAR- Artifacts: 

Units (ug/L or mg/kg dry weight): UG/L 
- 

FORM I - IN - 
000010 



Ii r 
OC-00012-03.08-OS/O-l/91 :. 

--_--- -.- .--.. “^_ -_ .__-_;, 
U.S. EPA i CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I I 
07-EQB 

;ab Name: CHZIM-HILL-MGM Contract:16590 I 

Lab Code: NA Case No.: 16590 

ilatrix (soil/water): WATER 

Level (low/med): LOW - 

SAS No.: 16590- SDG No.: 16590 

Lab Sample ID: 16590006 - 

Date Received: 08,/16/90 

; Solids: 0.0 - 

Zolor Before: 

Color After: 

Concentration Units (ug/L or mg/kg dry weight) UG/L 
- 

C 

E 
U 
U 
B 
U 
U 
B 
U 
U 
U 
B 
U 
B 
U 
B 
U 
U 
U 
U 
B 
U 
U 

- 

Zomments: 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium'- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

.6 

.2 
1 

:5 
0.36 

3.7 
399 
3.3 
5.4 
2.7 

38.0 
1.3 

40.2 
1.6 

0.080 
8.0 
230 
1.0 
6.2 

1030 
1.0 
2.9 

43.4 

CLEAR 

CLEAR 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

1 

Q 

- 

M 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR 
- 

Texture: N/A__ 

Artifacts: 

FORM I - IN 000009 



CH2M Hill 
Attn : Frank Lewis 
625 Herndon Parkway 
Herndon, Virginia 22070 

a ./ OC-00012-03.08~08/01/91 

James R. Reed & Associates, Inc. 
Environmental Testing & Consulting 

81.1 forrest driw l newport news. tirginia 23606 l (804) 599-6750 l FAX# (8041591-7680 

SAMPLE 
IDENTIFICATION COLLECTION DATE/TIME 

Sample Receipt Date: 8-Y-90 0 lo:20 

RE: LANTDIV/NAS OCEANA 
Site 8 

08-MWI 8-6-90 @ 17:30 
go-5503 

08-MW2 8-6-90 @ 14:30 
go-5504 

08-Mw3 8-6-90 @ 16:20 
go-5505 

Sample Receipt Date: 8-15-90 @ lo:55 

RE: OCEANA 
Site 7 

07-Mw40 8-14-90 @ 12:40 
90-5873 

07-Mw45 8-14-90 @ 17:40 
90-5874 

07-SW1 8-15-90 @ 09:30. 
90-5875 

SPIKE RECOVERY HEXAVALENT CHROMIUM RESULTS 
(wz/L) 

98% 

98% 

98% 

106% 

106% 

106% 

Page 1 of 2 

- 

co. 003 

.-co.003 

co. 003 

co. 003 

<0.003 

co.003 

ALL TESTS ARE DONE IN ACCORDANCE WITH A.P.H.A., A.O.A.C., A.S.T.M. and EPA approved Methods. 



‘y 
Yj OC-00012-03.08~08/01/91 

_,--,, -,I”_. __ .-. _ 

James R. Reed l!k Associates, Inc. 
Environmental Testing & Consulting 

813 forrest drhe l newporl news. virginia 23606 . U304) 599.6750 l FAXX Ul041591-7680 

SAMPLE 
IDENTIFICATION COLLECTION DATE/TIME SPIKE RECOVERY HEXAVALENT CHROMIUM RESULTS 

(w/L 1 

Sample Receipt Date: 8-16-90 @ 11:25 

RE: OCEANA 
Site 7 

07-MW2 8-15-90 @ 14:40 
90-5899 

07-MW2 8-15-90 @ 14:45 
go-5900 

07-EQB 8-15-90 @ 16:00 
go-590 1 

07-SW2 8-15-90 @ 15:40 
go-5902 

07-MW5 8-15-90 @ 17:oo 
go-5903 

O'GFB 8-15-90 @ 17:35 
go-5904 

07-MW3D 8-16-90 @ 09:oo 
go-5905 

98% 0.016 

98% 0.020 

98% 0.008 

98% 0.007 

98% 0.007 

98% 0.012 

98% 0.023 

Respectfully submitted, 

Page 2 of 2 

ALL TESTS ARE DONE IN ACCORDANCE WITH A.P.H.A.. A.O.A.C., A.S.T.M. and EPA approved Methods. 



i oc-00012-OS.OS-08/01/91 1’ 

Enviro&encal Testing & Consulting 

813 forrest drire l newporl news @fi$a$$606 l r C&tl599-6750 . FAX# (804) 591.7680 

CHBM Hill 
Attn: Frank Lewis 
625 Herndon Parkway 
Herndon, Virginia 22070 

Satnples Received: 11/06/90 @ 12:20 
Samples Collected: See below 

SAMPLE 
IDENTIFICATION -- 

RE: LANTDIV - Oceana Fentress 

11/05/90 @ 18:00 
14-MW 7D - Deep Well 7 

11/05/90 @ 18:lO 
14-MW 7D - Duplicate,' 

11/06/90 @ 11:05 
14 SW1 
Site 14 First SW 

11/06/90 @ lo:30 
14 SW2 
Site 14 - Second SW 

RE: LANTDIV - Oceana Fentress 

11/06/90 @ 14:40 
Shallow Well 7 
14-MW7s 

11/06/90 $ 15:25 
FENT - Field Blank 

11/07/90 e 07:45 
Well 3 - Fentress Landfill 

11/07/90 8 09:30 
Well 4 - Fentress Landfill 

JRA # --- HEXAVALENT CHROMIUM RESUZLT_S_ 
(w/L 1 

90-8093 CO.003 

90-8094 to.003 

90-8095 co .003 

90-8096 <0.003 

90-8162 co.003 

90-8163 co.003 

90-8164 co.003 

90-8165 co.003 

Page 1 of 3 

ALL TESTS ARE DONE IN ACCORDANCE WITH A.P.H.A.. A.O.A.C., A.S.T.M. and EPA approved Methods. 



SAMPLE 
IDENTIFICATION --- 

RE: LANTDIV - Navy 
Grab Samples 

11/07/90 Q 14:20 
Well 5 
14-Mw5 

11/07/90 @ 16:lO 
Shallow Well 2 
14-MW2S 

11/07/90 0 17:40 
Well 1 
14-MWl 

11/08/90 8 08:lO 
Shallow Well 6 
19-MW6S 

11/08/90 @ lo:20 
Deep Well 6 
14-MW6D 

11/08/90 @ 12:15 
Deep Well 2 
14-MW2D 

_, ., art* 

oc-00012-OS.OS-S8/01/91 

James R. Reed & Associates, Inc. 
Environmental Testing & Consulting 

813 forrest driw l ncwporl news. tirginis 23606 l (804) 599-6750 l FAXU (804l591.7680 

JRA X 

- Fentress Landfill 

90-8227 

90-8228 

90-8229 

90-8230 

90-8231 

90-8232 

HEXAVALENT CHROMIUM RESULTS 
(w/L) 

CO.003 

co.003 

X0.003 

<0.003 

<0.003 

co.003 

Page 2 of 3 

ALL TESTS ARE DONE IN ACCORDANCE WITH A.P.H.A., A.O.A.C., A.S.T.M. and EPA approved Metho&. 



SAMPLE 
IDENTIFICATION 

a, \ 
~~-000i2-0~.~8-~8/01/91 r 

\l 

James R. Reed & Associates, Inc. 
Environmental Testing & Consulting 

813 forresl driw l nevporl news, virginia 23606 l (804) 599-6750 l FAX&’ (8041 591.7686 

JRA # HEXAVALENT CHROMIUM RESULTS -- -_._ 
twz/L) 

RE: LANTDIV - Oceana Fentress 

11/08/90 @ 17:30 
5th Green 
07-Mw3s 

90-8265 <0.003 

11/09/90 e 10:45 
Fifth Green Landfill 
Oceana Well 1 
07-Mwl 

90-8266 CO.003 

Respectfully submitted, 

Carol I&&our 
Vice President 

JRA:jsc 

Page 3 of 3 

ALL TESTS ARE DONE IN ACCORDANCE WITH A.P.H.A., A.O.A.C., A.S.T.M. and EPA approved Methods. 



1 
oc-00012-03.08-08/01/91 i 

IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-zn -m-J. 'mi 

I I 

Name: CH2M HILL/MGM 
08-MwI. 

Contract: 
\i I 

-,ab Code: Case No.: 16517 SAS No.: SDG No.: 

lrLatrix: (soil/water) WATER 

ample wt/vol: 5.0 (g/mL) ML 

Lab Sample ID: 16517006 

Lab File ID: B2V0006511 

Level: (low/med) LOW Date Received: 08/0'7/90 

; Moisture: not dec. 

Column: (pack/cap) CAB 

Date Analyzed: 08/20/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methvlene chloride 
67-64-l ---------Ace&e I 
75- 15-O ---------Carbon disulfide 
75- 35-4 ---------l,l-Dichloroethene 
75- 34-3 ---------l,l-Dichloroethane ,' 
540 -59-o --------1.2-Dichloroethene ITotal\ 
67-66-3 ---------Chloroform 

\-----I- 

107-06-2 --------1,2-Dichloroethane 
78-93-3 
71-55-6 

---------2-Butanone (MEK) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride I 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-DichloroDroDane 
10 
79 
12 

;'1 
10 

061-01-5 
-01-6 

------cis-1,3-Dichiorbpropene 
---------Trichloroethene 

4-48-l --------Dibromochloromethane 
-00-S ---------1,1,2-Trichloroethane 
-43-2 ---------Benzene 
061-02-6 ------trans-1,3-DichloroDroDene 

75-25-2 ---------Bromofo& * -JF ~--- 

591-78-6 --------2-Hexanone 
108-10-l 
127-18-4 

--------4-Methyl-2-pentanone 
--------Tetrachloroethene 

79-34-s ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 
100-42-5 

--------Ethylbenzene 
--------Stwene 

1330-20-7 -------Xyienes (Total) 

10 
10 
10 
10 

6 
7 
5 
5 
5 
5 

2 
10 

5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
.5 

5 
5 
5 
5 
5 
5 

U 
U 
13 
13 
I3 
BJ 
U 
TJ 
U 
U 
1J 
U 
U 
TJ 
1J 
1J 
TJ 
U 
U 
U 
1J 
U 
U 
U 
U 
U 
U 
U 
TJ 
U 
U 
U 
U 
U 

FORM I VOA l/87 Rev. 
000037 



3 i 
1 

I OC-00012-03.08-08/01/91 1 
1B ____ _-^__ _ .-... . ~.. prrr-~m-w* . 

SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET 
I I 

'-r Name: CH2M HILL/MGM Contract: ‘I 080MWl 
I 

tab Code: Case No.: 16517 SAS No.: SDG No.: 

htrix: (soil/water) WATER Lab Sample ID: 16517006 

sample wt/vol: 1000 (g/W ML Lab File ID: DlBA004202 

Level: (low/med) LOW Date Received: 08/07/90 

b Moisture: not dec. dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: OS/l!!/90 

;PC Cleanup: (Y/N) N- pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
,oethyl) ether _ 111-44-4 --------bis(2-Chlor 

95-57-8 ---------2-Chlorophenol - - 
541-73-l---..---- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene - 
100-51-6 --------Benzyl alcohol 
g5-fj(-J-1------ 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-5 --------4-Methylphenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l---------Isouhorone 
88-75-5 

& ~~-~--- 

---------2-Nitrophenol 
105-67-9 --------2,4-Dimethylphenol 
65-85-O ---------Benzoic acid 
111-91-l --------bis(2-Chloroethoxy)me, thane 
120-83-2 --------2,4-Dichlorophenol 
120-82-1----- 1,2,4=Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-methylphenol 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol - 
95-95-4 ---------2,4,5-Trichlorophenol- 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-DinitrotoluenE 

FORM I S&l 

10 U 
10 U 
10 U 
10 ‘U 
10 U 
10 u 
10 u 
10 u 
10 u 
10 ill 
10 u 
10 u 
10 1U 
10 UT 
10 u 
10 TJ 
50 U 
10 U 
10 U 
10 TJ 
10 TJ 
10 TJ 
10 TJ 
10 TJ 
10 U 
I.0 U 
10 U 
50 U 
10 u 
50 U 
10 U 
10 U 
10 U 

Q 



f i oc-00012!-03.08~08/01/91 ,‘,l 

1c 
_- EPA .sAMp-T;% “.~.; ,~ : 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

08-MW1 
I Name: CH2M HILL/MGM Contract: 

ab Code: Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517006 

ample wt/vol: 1000 w-w ML Lab File ID: DlBAQ04202 

Level: (low/med) LOW Date Received: 08/07/90 -- 

Moisture: not dec. dec. - Date Extracted: 08/08/90 

"xtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2.4-Dinitronhenol 
loo-0217 

z ~~ 

--------4LNitrophenol 
132-64-9 --------Dibenzofuran 
12144-2------ 2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodinhenvlamine (l)- 
12 
10 

8171 
85 

L ~~ 
2-66-7 --------1,2-Diphenylhydazine '~'- 
l-55-3 ----r---4-Bromophenyl-phenyl ether 
8-74-l --------Hexachlorobenzene 
-86-5 ---------Pentachlorophenol 
-01-8 ---------Phenanthrene 

120-12-7 --------Anthracene 
84-74-2 ----.F----Di-n-butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------pvrene 

-a----- 

85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Cjlqsene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g 
50-32-8 

--------Benzo(k)fluoranthene 
---------Benzo(a)pyrene 

193-39-5 
53-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 

FORM' I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 

zi 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
$0 

5 
10 
10 
10 
10 
10 
10 
10 

Q 
-- 

U 
TJ 
u 
u 
W 
U 
U 
U 
u 
u 
u 
IJ 
U 
u 
1J 
u 
N 
u 
TJ 
U 
U 
U 
U 
U 
IJ 
BJ 
U 
U 
U 
U 
U 
U 
U 

l/87 Rev. 



@ B Engineers 
__~. ._, 

B Planners 
m Economists 

- - Scientists ORGANICS ANALYSIS DATA SHEET 

iLaboratory Name : CHPM HILL/MGM Concentration: LOW Date Extracted: 08/07/90 
Lab Sample ID: 16517008 Sample Matrix: WATER Date Analyzed: 09/05/90 
Client Sample ID: 08-NW1 Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number us/L CAS Number us/L 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ......... 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 

‘89-03-6 Chlordane ........ 0.1 u 
. .l-35-2 Toxaphene ........ 0.5 u 
12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

,---,,,-----,,,---,,,,---,,-,- 
Dibutylchlorendate - SS 97 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

JX - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

- 
CH2M HlLL Montgomery 2567 Fairlane Drke, P. 0. Box 230548, 

Environmental Laboratorv Montgomery, Alabama361 16 

000141 
205.277.1444 

. 



’ ; 

4’:’ 

I .$ oc-00012-03.08~08/01/91 

REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 6 of 10 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
=====I===============-II====================================================~==---------==== 
Sample Description: 08-MWl GROUND WATER 1730 GRAB 
Laboratory Sample Number: 16517006 Date Collected: 08/06/90 Matrix: WATER 
-----___-______-------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 ---- 08/10/90 _--_ e-w- 

1,2-Dibrcmoethane (ED61 EPA504.1 0.02 <0.02 W/L 08/13/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 -w-w 95 Xrec 08/13/90 
=====z========================-=z==============================================~=============== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
,Reviewed by: 

CH2M HILL Montgomery 
Environmental Laboratory 

- 
2567Fairlane Drive, P. 0. Box 230548, 
Montgomery, Alabama 36116 

INRPRPT(v900202) 

0001?0 

205.271.1444 



OC-00012-03.08-08/01/91 

Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-NAW Laboratory: GAINESVILLE Date Sampled: 8/6/90 
Project: LANTDIV-OCEANA Lab Sa@t Id: 8326OE Date Received: a/a/90 
Proj No: WC 20368.H0.07 X Moisture 0.00 Date Extracted: 8110190 

Method: 504 Dilution Factor: 1.00 Date Analyzed: a/73/90 
Matrix: UATER Instrument ID: Gcln Analyst: JEH 
Sanpltr: STEVEN R. BRDUN c01um: J L Y 08-624 Date Reported: E/16/90 

Client sample ID/Dtscriptim: D&W1 (LW #16517-6) 

106-93-4 1,2-DibrePcthaFie 0.02 U W/L 
96-12-8 1,2-Dibrarp-3-chloroprqame 0.02 U W/L 

1,1,2,2-Tttrachloroethane-SS 95 Xrtc 

U = Carpovld analyzed for but not detected 
ss = SurroBatt Standard reported as percent recovery a 

Reviewed by: 

\ 

000187 



@ - Engineers 
- Planners 
m Economists 
B Scientists 

REPORT OF ANALYTICAL RESULTS 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY 
HERNDON, VA 22070 

Atten: MR. FRANK LEWIS 
=======================-===-2========I============= 

Sample Description: 08-MWl GROUND WATER 1730 GRAB 
Laboratory Sample Number: 16517006 Date Collected: 

Date: 09/14/90 
Page: 5 of 13 

Project Number: WDC20368.HO.07 
LANTDIV-NAVY/OCEANA 
Laboratory Number: 16517 
Date Received: 08/07/90 

.------------------------------------ .------------------------------------ 

08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
________-___________---------~----------------------------------------------------------------------~-------------------- 

Silver EPA200.7/SU6010 10 

Aluninum EPA200.7/SU6010 200 

Alkalinity as CaC03 EPA310.1 1 

Arsenic EPA206.2/SU7060 10 

Barium EPA200.7/SU6010 200 

Beryllium EPA200.7/SU6010 5 

Calciun EPA200.7/SU6010 5.0 

Cadmium EPA200.7/SU6010 5 

Chloride EPA325.3 1 

Cobalt EPA200.7/SU6010 50 

Chrcmiun EPA200.7/SU6010 10 

Copper EPA200.7/SU6010 25 

iron EPA200.7/SU6010 100 

Mercury EPA245.1/SU7470 0.2 

Potassium EPA200.7/SU6010 5.0 

Magnesium EPA200.7/SU6010 5.0 

Manganese EPA200.7/SU6010 15 

Sodiun EPA200.7/SU6010 5.0 

Nickel EPA200.7/SU6010 40 

Lead EPA239.2/SU7421 3 

Antimony EPA200.7/SU6010 60 

Selenium EPA270.2/SU7740 5 

Sulfate EPA375.4 1.0 

Thalliun EPA279.2/SU7841 10 

Total Organic Carbon EPA415.2 1.0 

Total Organic Halogen as CL- SW9020 0.01 

Vanadiun EPA200.7/SU6010 50 

Zinc EPA200.7/SU6010 20 

<l 

<lo 

<200 

<5 

16.3 

<5 

18 

c50 

cl0 

~25 

cl00 

co.2 

c5.0 

4.0 

27 

5.5 

<40 

<3 

e60 

<5 

19.6 

<IO 

8.3 

x0.01 

<50 

59 

U9/L 

U9/L 

W/L 

U9/L 

U9/L 

U9/L 

W/L 

u9/L 

mg/L 

ug/c 

U9/L 

U9/L 

ug/L 

ug/L 

W/L 

W/L 

U9/L 

W/L 

ug/L 

ug/L 

U9/L 

U9fL 

W/L 

ug/L 

W/L 

W/L 

W/L 

ug/L 

08/29/90 

08/29/90 

08/14/90 

08/14/90 

08/29/90 

08/29/90 

08/29/90 

08/29/90 

08/09/90 

08/29/90 

08/29/90 

08/29/90 

08/29/90 

08/14/90 

08/29/90 

08/29/90 

08/29/90 

08/29/90 

08/29/90 

08/14/90 

08/29/90 

08/15/90 

08/16/90 

08/13/90 

08/27/90 

08/16/90 

08/29/90 

08/29/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

INRPRPT(v900202) 

CH2M H/L L Montgomery 2567 Fairlane Drive, P. 0. Box230548, 
EnvironmentalLaboratory Montgomery, Alabama 36116 

GO0073 
205.271.1444 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

08-MWl 
,ab Name: CH2M-HILL-MGM Contract:16517 

Lab Code: NA Case No.: 16517 

Iatrix (soil/water): WATER 

';evel (low/med): LOW - 

SAS No.: 16517- SDG No.: 16517 

Lab Sample ID: 16517006 - 

Date Received: 08/07/90 

4 Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Color Before: CLEAR 

Color After: CLEAR 

Comments: 

Analyte Concentration 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

66.2 
54.2 

163 
c) 

1 
:1 
36 
.7 
00 
. 3 

1. 4 
6.1 

8.0 
4890 

1.0 
6.2 

5470 
q 7 
2; 

59.1 

Q 

- 

M 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR 
- 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

Texture: WA- 

Artifacts: 

FORM I - IN 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/M'GM Contract: I 08-MW2 

Tab Code: Case No.: 16517 SAS No.: SDG No.: 

lulatrix: (soil/water) WATER Lab Sample ID: 16517007 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: BlV0006467 

Level: (low/med) LOW 

5 Moisture: not dec. 

Column: (pack/cap) CAP 

Date Received: 08/07/90 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l-l-Dichloroethene 
75-34-3 

-, - --------- - ----~-~ 
---------l,l-Dichloroethane 

540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1.2.Dichloroethane 
78-93 
71-55 
56-23 
108-O 
75-27 
78-87 
10061 
79-01 
124-4 
79-00 
71-43 

-3 ---------2lButanone (MEK) 
-6--------w l,l,l-Trichloroethane 
-5 ---------Carbon tetrachloride 
5-4 --------Vinyl acetate 
-4 ---------Bromodichloromethane 

Zl-5 
---------1,2-Dichloropropane 

------cis-1,3-Dichloropropene 
-6 ---------Trichloroethene 
8-l --------Dibromochloromethane 
-5--------- 1,1,2-Trichloroethane 
-2 ---------Benzene 

10061-02-6 -T----trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-S --------Styrene 

1330-20-7 -------Xylenes (Total) 

FORM I VOA 

10 
10 
10 
10 

7 
18 

5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
'5 

5 
5 
5 
5 
5. 
5 

Q 

LJ 
u 
u 
u 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
'U 
U 
U 
U 
U 

l/87 Rev. 

000041 
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1B 
__-_ I 
m 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

Name: CH2MHILL/MGM Contract: I 08-MW2 
I 

'ab Code: Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517007 

ample wt/vol: 1000 (ew ML Lab File ID: DlBA004203 

Level: (low/med) LOW Date Received: 08/07/90 

Moisture: not dec. dec. Date Extracted: 08/08/90 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

4PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 -- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Rg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether _ \- ----~- 
95-57-8 ---------2-Chlorophenol - - 
541-73-l-------- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-5()-1----- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 

'106-44-S --------4-Methylphenol 
- 

621-64-7 --------N-Nitroso-di-n-propylamine 
67-72 
98-95 
78-59 
88-75 
105-6 
65-85 
111-9 
120-8 

-1 ---------Hexachloroethane -- 
-3 ---------Nitrobenzene 
-1 ---------1sophorone 
-5 ---------2-Nitrophenol 
7-9 --------2,4-Dimethylphenol 
-0 ---------Benzoic acid 

--------bis(2Xhloroethoxy)methane 
--------2,4-Dichlorophenol 

1 -1 #.a e - a I - . 'klorobenzene - itu-tj2-1--------1,1,4-Tricr 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68 
59-50 
91-57 
77-47 
88-06 
95-95 
91-58 
88-74 
131-l 
208-9 
606-2 

,- 3 ---------Hexachlorobutadj .ene 
I- 2 ---------4-Chloro-3-methylphenol 

-7-------20Methylnaphthalene 
-4 ---------Hexachlorocyclopentadiene 
-2 ---------2,4,6-Trichlorophenol 
-4 ---------2,4,5=Trichlorophenol 
,- -: ---------2-Chloronaphthalene 

---------2-Nitroaniline 

61:; 
--------Dimethylphthalate 
--------Acenaphthylene 

o-2 --------2,6-DinitrotolG 

FORM I SV-1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

Q 
-- 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l/87 Rev. 
wKJ09.t 
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oc-00012-O&08-08/01/91 1.l 

1C -. ‘mvr -. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/M(;M 
08-MW2 

Contract: .\ 

-,ab Code: Case No.: 16517 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16517007 

ample wt/vol: 1000 (dmv fi Lab File ID: DlBA004203 

Level: (low/med) LOW Date Received: 08/07/90 

Moisture: not dec. dec. Date Extracted: 08/08/90 -- 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

r;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4=Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2.4-Dinitrotoluene 
84-66-2 ---------&thylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-7 
loo- 
534- 
86-3 
122- 
101- 
118- 
87-8 
85-O 
120- 
84-7 

3-7 ---------Fluorene 
01-6 --------4-Nitroaniline 
52-l --------4,6-Dinitro-2-methylphenol 
O-6 ---------N-Nitrosodiphenylamine (l)- 
66-7 --------1,2-Diphenylhydrazine - 
55-3 --------4-Bromophenyl-phenyl ether 
'74-l --------Hexachlorobenzene 
6-5 ---------Pentachlorophenol 
l-8 ---------Phenanthrene 
,12-7 --------Anthracene 
4-2 ---------Di-n-butylphthalate 

206-44-o --------Fluoranthene 
129-00-O --------gene --- -- - -a----- 

85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3.3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 
117-84-O 

--------bis(2-Ethylhexyl)phthalate- 
--------Di-n-octylphthalate 

205-99-2 --------Benzofblfluoranthene 
207-08-g --------Benzojkjfluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 
53-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 

ii 
10 
10 

9 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
U 
‘U 
U 
U 
'U 
'U 
'U 
u 
U 
U 
u 
u 
U 
U 
u 
u 
u 
1U 
u 
lu 
1U 
IBJ 
ltJ 
lu 
u 
u 
U 
U 
U 

11 - cannot be separated from Diphenylamine 

FORM I SV-2 
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-,-.7 - 
@ = Evgineers 

Planners 

. m Economists 
B Scientists ORGANICS ANALYSIS DATA SHEET 

Laboratory Name: CHZM HILL/MGM Concentration: LOW Date Extracted: 08/07/90 
Lab Sample ID: 16517007 Sample Matrix: WATER Date Analyzed: 09/05/90 
Client Sample ID: 08-XW2 Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB COMPOUNDS 

CAS Number w/L CAS Number us/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 u 
76-44-8 Heptachlor ....... 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-8 Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-8 Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
?*?l-93-4 Endrin Aldehyde ..... 0.02 u 

39-03-6 Chlosdane 
'&l-35-2 Toxaphene 

........ 0.1 u 

........ 0.5 u 
12674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclot-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 U 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

------------------------------ 
Dibutylchlorendate - SS 96 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

Jx - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CHZM HILL Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmentaal Laboratory Montgomery. Alabama 3617 6 

000138 
205.271.1444 
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@I Engineers Planners 

m Economists REPORT OF ANALYTICAL RESULTS 
- Scientists 

Date: 09/13/90 
Page: 7 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
==========================-=3=============================================================== 
Sample Description: 08-MW2 GROUND WATER 1430 GRAB 
Laboratory Sample Number: 16517007 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Date Extracted EPA504.1 mm-- 08/1D/90 -_-- ---- 

1,2-Dibromoethane (EDB) EPA504.1 0.02 so.02 W/L oad3i90 
1,1,2,2-Tetrachloroethane - SS EPA504.1 mm-- 106 Xrec oa/13/90 

__________________----------------------------------------------------------------------- __________________----------------------------------------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless notied otherwise. 

COMMENT: NR = NOT REPORTED. 

CHZM HILL Montgomery 
Environmenta/ Laboratory 

Reviewed by: i 

INRPRPT(v900202) 

2567 Fairlane Drive, P. 0. 50x 230548, 
Montgomery, Alabama 36116 

ZC’5.271.1444 
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Report of Analytical Data - ED0 and DBCP 

Client: LANTDIV-NAVY Laboratory: GAINESVILLE Date Saqoled: a/6/90 
Project: LANTDIV-XEANA Lab Swplc Id: 83261E Date Received: was-0 
Proj No: bRX 20368.RO.07 X Moisture 0.00 Date Extracted: 8/10/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: a/13/90 
Matrix: 'UATER Instrunmt ID: GW3 Analyst: JEH 
Sanplcr: STEVEN R. BRWN Colum: J L U DB-624 Date Reported: a/16/90 

Client Smple ID/Description: O&W2 (LR #16517-7) 

106-93-6 
96-12-S 

1,2-Dibromoethme 
1,2-Dibromo-3-chloropropane 

0.02 

0.02 

Sanplc Reporting 
Result Units 

~~~~----------~~ -----w-v-----esm 

u W/L 
u WA. 

u= Coapowid snalyzed for but not detected 
ss = Surrogate Standard reported ss percent recovery 

Reviewed by: 

000188 
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m Economists 
B Scientists . 

REPORT OF ANALYTICAL RESULTS Date: 09/&4/90 
Page: 6 of 13 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
==================e====================================================================== 
Sample Description: 08-MW2 GROUND WATER 1430 GRAB 
Laboratory Sample Number: 16517007 Date Collected: 08/06/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_----_____---__-___----------~-----------------------------------------------------------------------~------------------- 

Silver 

Aluninun 

Alkalinity as CaC03 

Arsenic 

Bariun 

Beryllium 

Calciun 

Cadmium 

Chloride 

Cobalt 

Chrcmiun 

Copper 

Iron 

Mercury 

Potassium 

Magnesiun 

Manganese 

l Sodiun 

Nickel 

Lead 

Antimony 

Selenium 

Sulfatg 

Thalliun 

Total Organic Carbon 

Total Organic Halogen as CL- 

Vanadiun 

Zinc 

EPA200.7/SU6010 

EPA200.7/SU6010 

EPA310.1 

EPA206.2/SU7060 

EPA200.7/SU6010 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA200.7/SlJ6010 

EPA325.3 

EPA200.7/SW6010 

EPA200.7/SU6010 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA245.1/SW7470 

EPA200.7JSW6010 

EPA200.7JSW6010 

EPA200.7JSU6010 

EPA200.7JSW6010 

EPA200.7JSW6010 

EPA239.2JSW7421 

EPA200.7/SW6010 

EPA270.2JSW7740 

EPA375.4 

EPA279.2JSW7841 

EPA415.2 

SW9020 

EPA200.7JSW6010 

EPA200.7JSW6010 

10 <lo 
200 810 

1 2 

10 <lo 

200 <200 

5 4 

5.0 9.1 

5 <5 

1 11 

50 <50 

10 <lO 

25 ~25 

100 400 

0.2 <0.2 

5.0 6.5 

5.0 c5.0 

15 45 

5.0 q5.0 

40 <40 

3 4 

60 ~60 

5 4 

1.0 18.9 

10 40 

1.0 22.3 

.Ol .02 

SO <50 

20 82 

ug/L 08/29/90 

w/L 08/29/90 

mgJL 08/14/90 

w/L 08/14/90 

ug/L 08/29/90 

ug/L 08/29/90 

W/L 08/29/90 

w/L 08/29/90 

w/L 08/09/90 

W/L 08/29/90 

w/L 08/29/90 

w/L 08/29/90 

w/L 08/29/90 

w/L 08/14/90 

w/L 08/29/90 

mgJL 08/29/90 

w/L 08/29/90 

W/L 08/29/90 

ug/L 08/29/90 

ug/L 08/14/90 

W/L 08/29/90 

w/L 08JlSJ90 

w/L 08/16/90 

W/L 08/13/90 

w/L 08/27/90 

mgJL 08/16/90 

w/L 08/29/90 

w/L 08/29/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

INRPRPT(v900202) 

CHZM HlLL Montgomery 2567FairlaneDrive, P.O. Box230548, 
EnvironmentalLaboratory Montgomery, Alabama 36116 

205.271.1444 



OC-00012!-03.08~08/01/91 1 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

08-MW2 
,ab Name: CH2M-HILL-MGM Contract:16517 

Lab Code: NA base No.: 16517 SAS No.: 16517- SDG No.: 16517 

latrix (soil/water): WATER Lab Sample ID: 16517007 - 

Level (low/med): LOW - Date Received: 08/'07/90 

k Solids: 0.0 - 

Concentration Units (ug/L or.mg/kg dry weight): UG/L- 

Zolor Before: 

Color After: 

Zomments: 

ZAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiur- 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

815 
54.2 

2.1 
73.3 
0.36 

3.7 
9130 

3.3 
5.4 
'8 . 3 

71.1 
3.9 

2310 
44.6 
0.15 

8.0 
6530 

1.0 
6.2 

3810 
1.0 
2.9 

81.7 

CLEAR 

CLEAR 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

C 

ti 
U 
B 
U 
U 

5 
U 
B 
B 

E 

v 
U 

v 
U 
B 
U 
U 

Q 

P 
P- 
F- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR 

Texture: N/A___ 

Artifacts: 

FORM I - IN 000005 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA--SliFE%E" RO. 

I I 

b Name: CHZM HILL/MGM 
08-Mw3 

Contract: 

r,ab Code: Case No.: 16517 SAS No.: SDG No.: 

datrix: (soil/water) WATER Lab Sample ID: 16517008 

iample wt/vol: 5.0 (g/mL) ML Lab File ID: BlVG006468 

Level: (low/med) LOW Date Received: 08/07/90 

; Moisture: not dec. Date Analyzed: 08/17/90 

column: (pack/cap) CAR Dilution Factor: 1.01 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 --------Xhloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene 
67-66-3 

(Total) 
---------Chloroform 

107-06-2 --------1,2-Dichloroethane 
78-93-3 
71-55-6 

---------2-Butanone (MEK) 
---------l,l,l-Trichloroethane 

56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87 -5 ---------1,2-Dichloropropane 
10061 ,- 
79-01 ,- ii 

l-5 ------cis-1,3-Dichloropropene 
---------Trichloroethene 

124-4 8- 1 --------Dibromochloromethane 
79-00-S ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061 
75-25 
591-7 
108-l 
127-l 
79-34 
108-8 
108-9 
100-4 
100-4 
1330- 

.-02-6 ------trans.1,3-Dichloropropene 
---------Bromoform 

,826 --------2-Hexanone 
.0-l --------4-Methvl-2-Dentanone 
,804 --------TetrachloroGthene 
-5 ---------1,1,2,2=Tetrachloroethane 
8-3 --------Talk& 
o-7 --------Chlorobenzene 
l-4 --------Ethylbenzene 
2-5 --------Stvrenn 

20-7 -------xy%&& (Total) 

FORM I VOA 

10 
10 
10 
10 

ii 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 

2 
5 
5 

10 
10 
‘5 

5 
1 
5 
5 
5 
5 

Q 

U 
U 
U 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
‘U 
'U 
'U 
u 
u 
J 
u 
u 
u 
81 

l/87 Rev. 
000045 
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‘. 1 
OC-00012-03.08~08/01/91 ’ 

1B Em.---; 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HfLL/MGM 
08-MW3 

Contract: 

vlab Code: Case No.: 16517 SAS No.: SDG No.: _ 

datrix: (soil/water) WATER Lab Sample ID: 16517008 

ample wt/vol: 1000 (g/W ML Lab File ID: DlBA004204 

Level: (low/med) LOW Date Received: 08/07/90 

; Moisture: not dec. dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/X/90 

JPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl) ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-50-1--------- 1.2-Dichlorobenzene -v- -----------~~~~--~ 
95-48-7 ---------2-Methylphenol 
108-60-l --------bis(2-Chloroisopropyl) ether- 
106-44-S --------4-Methylphenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
88-75-5 ---------2-Nitroohenol 
105-67-g --------2,4-D~~thylphenol 

65-85-O ---------Benzoic acid 
111-91-l --------bis(2-Chloroethoxvlmethane 
120-83-2 --------2,4LDichlorophenoi' 
120-82-l --------1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-Y ---------40Chloro-3-methylphenol 
91-57-6 ---------20Methylnaphthalene 
77-47-4 ---------Hexachlorocvclooentadiene 
88-06-2 ---------2.4.6-Trichlorokhenol 
95-95-4 ---------2;4;5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6=Dinitrotoluene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 

5': 
10 
10 
10 

Q 

U 
IJ 
U 
IJ 
IJ 
U 
U 
IJ 
IJ 
U 
u 
U 
U 
U 
IJ 
IJ 
u 
U 
U 
u 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
u 

l/87 Rev. 
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.s. 

1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA 

OC-00012-03.08~08/01/91 i; 
cir-2% -=-mm-- -I- 

SHEET ? 

I 08-PIW3 I 
Name: CHZM HILL/MGM Contract: I I 

T-ab Code: Case No.: 16517 SAS No.: SDG'No.: 

&.fitrix: (soil/water) WATER Lab Sample ID: 16517008 

ample wt/vol: 1000 Wfi) ML Lab File ID: DlBA004204 

Level: (low/med) LOW Date Received: 08/07/90 -- 

Moisture: not dec. dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

LPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
51-28-5 ---------2,4-Dinitrophenol I 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (l)- 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fhuoranthene 
129-00-O --------pyrene 
85-68 
91-94 
56-55 
218-O 

-a- ~~~~ 
-a ---------Butylbenzylphthalate 

1; 
---------3,3'-Dichlorobenzidine 
---------Benzo(a)anthracene 

l-9 --------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
50 
10 
10 

c 10 
'.( 10 

10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 
-- 

u 
CT 
CJ 
U 
CJ 
IJ 
IJ 
U 
U 
U 
u 
U 
U 
U 
u 
Ix 
Cl 
U 
u 
U 
rr 
w 
u 
w 
u 
B 
CJ 
u 
ur 
u 
m 
u 
u 
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B! Economists 
B Scientists ORGANICS ANALYSIS DATA SHEET 

L&oratory Name: CH2M HILL/MGM Concentration: LOW Date Extracted: 08/07/90 
Lab Sample ID: 16517006 Sample Matrix: WATER Date Analyzed: 09/05/90 

: OC-00012-OS.OS-08/01/91 i 

Client Sample ID: 08-MW3 Percent Moisture: Dilution Factor: 1.0 

PESTICIDE / PCB CCMPOUNDS 

CAS Number uu/L CAS Number uq/L . 
319-84-6 alpha-BHC ........ 0.01 u 
319-85-7 beta-BHC ........ 0.02 u 
319-86-8 delta-BHC ........ 0.01 u 
58-89-9 gamma-BHC (Lindane) ... 0.01 W 
76-44-8 Heptachlor ........ 0.01 u 
309-00-2 Aldrin ......... 0.01 u 
1024-57-3 Heptachlor Epoxide ... 0.01 u 
959-98-8 Endosulfan I ...... 0.02 u 
60-57-l Dieldrin ........ 0.02 u 
72-55-9 4,4'-DDE ........ 0.02 u 
72-20-a Endrin ......... 0.02 u 
33213-65-9 Endosulfan II ...... 0.02 u 
72-54-8 4,4'-DDD ........ 0.02 u 
1031-07-a Endosulfan Sulfate ... 0.02 u 
50-29-3 4,4'-DDT ........ 0.02 u 
72-43-5 Methoxychlor ...... 0.04 u 
7421-93-4 Endrin Aldehyde ..... 0.02 u 
.. 39-03-6 Chlordane ........ 0.1 u 
. &-35-2 Toxaphene ........ 0.5 u 
li674-11-2 Aroclor-1016 ...... 0.8 U 
11104-28-2 Aroclor-1221 ...... 2 u 
11141-16-5 Aroclor-1232 ...... 2 u 
53469-21-9 Aroclor-1242 ...... 0.8 u 
12672-29-6 Aroclor-1248 ...... 0.4 u 
11097-69-l Aroclor-1254 ...... 0.2 u 
11096-82-5 Aroclor-1260 ...... 0.2 u 

------------------------------ 
Dibutylchlorendate - SS 17 

U - Analyzed for but not detected. 
B - Detected in QC blank. 

Jx - Detected, concentration estimated. 
ss - Surrogate Standard reported as percent recovery. 

Form I 

CH2M HILL Montgomery 2567 Fairlane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama 36116 

GO0135 
205271.1444 - 



REPORT OF ANALYTICAL RESULTS Date: 09/13/90 
Page: 8 of 10 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.H0.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
------I=r===------====E-=======l==i===r================================================== 
Sample Description: 08-MW3 GROUND WATER 1620 GRAB 
Laboratory Sample Number: 16517008 Date Collected: 08/06/90 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--........-............................................... 

Date Extracted EPA504.1 . . . . 08/1Q/90 . . . . . . . . 

1,2-Dibromoethane (EDB) EPA504.1 0.02 co.02 w/L 08/13/90 

1,1,2,2-Tetrachloroethane - SS EPA504.1 . . . . 115 Xrec 08/13/90 
==================================5======================================================== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NR = NOT REPORTED. 

CHZM HILL Monfgomery 
Environmental Laboratory 

Reviewed by: L 

2567 Fairlane Drive, P 0. Box230548 
Montgomery, Alabama 36116 

INRPRPT(v900202) 

OOG172 

205.271.1444 



oc-00012-03.08-08/01/91 1, 

Report of Analytical Data - EDB and DBCP 

Client: LANTDIV-YAW Laboratory: GAINESVILLE Date Sampled: 8/6/W 
Project: LANTDIV-OCEANA Lab Skwple Id: 83251E Date Received: 818190 
Proj No: w)C 20368.H0.07 X Moisture 0.00 Date Extracted: 8/10/90 
Method: 504 Dilution Factor: 1.00 Date Analyzed: 8/13/90 
Matrix: WfER Instrument ID: GC#3 Analyst: JEH 
Stnpttr: STEVEN R. BRCAJN cotum: J P U 08-624 Date Reported: 8116190 

Client Sanplt ID/Description: D8-MU3 (LM #16517-8) 

CASNwber Carpoud Reporting Smple Reporting 
Limit Result Units 

_____________-- ___-__________L-____-------------------- .--------------- ----------es-mm- -w-mms..wme__-___ 

106-93-4 1,2-Dibromoethane 0.02 U WI. 
W-12-8 1,2-Dibromo-3-chLompropene 0.02 U WI. 

1,1,2,2-Tetrachloroethane-SS 115 Xrtc 

U = Canpoud enolyzed for but not detected 
ss = Surrogate St= a 

Revieued by: 
V 

000181 
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i 

OC-00012-03.08~08/01/91 i 
.- . 

REPORT OF ANALYTICAL RESULTS Date: 09/14/90 
Page: 7 of 13 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16517 
Atten: MR. FRANK LEWIS Date Received: 08/07/90 
======r==='PP3==================================================================--------- 
Sample Description: 08-MW3 GROUND WATER 1620 GRAB 
Laboratory Sample Number: 16517008 Date Collected: 08/06/90 Matrix: WATER 

Analytical Perameter Method Det Limit Result Units. Arm Date 
"""""""""""""""""""""""""""--"""""""""""""""""""-------------"--"""""""""---"-""""""""""""""""""""""""""""""""""""""""""" 

Silver 

Aluninun 

Alkalinity as CaC03 

Arsenic 

Bariun 

Beryll iun 

Calciun 

Cackniun 

Chloride 

Cobait 

Chrcmiun 

Copper 

Iron 

Mercury 

Potassiun 

Magnesiun 

Manganese 

Scdiun 
3 

Nickel 

Lead 

Antimony 

Seteniun 

Sulfate 

Thaltiun 

Total Organic Carbon 

Total Organic Halogen as CL- 

Vanadium 

Zinc 

EPA200.7/SU.6010 

EPA200.7/SUbOlO 

EPA310.1 

EPA206.2/SW7060 

EPA200.7/SW6010 

EPA200.7/SUbOlO 

EPA200.7/SWbOlO 

EPA200.7/SUbOlO 

EPA325.3 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA245.1/SU7470 

EPA200.7/SU6010 

EPA200.7/SW6010 

EPA200.7/SW6010 

EPA200.7/SU6010 

EPA200.7/SU6010 

EPA239.2/%/7421 

EPA200.7/SW6010 

EPA270.2/SU7740 

EPA375.4 

EPA279.2/SU7841 

EPA415.2 

su9020 

EPA200.7/SW6010 

EPA200.7/SUbOlO 

10 40 

200 <200 

1 42 

10 40 

200 <200 

5 <5 

5.0 28.4 

5 <5 

1 28 

50 <50 

10 <IO 

25 ~25 

100 270 

0.2 so.2 

5.0 9.2 

5.0 7.6 

15 140 

5.0 7.3 

40 <40 

3 <3 

60 <60 

5 <5 

1.0 25.1 

10 x10 

1.0 49.7 

.Ol .02 

50 <so 

20 83 

ug/L 08/29/90 

w/L 08/29/?0 

W/L 08/14/90 

ug/L 08/14/90 

W/L 08/29/90 

w/L 08/29/90 

W/L 08/29/90 

W/L 08/29/90 

W/L 08/09/90 

&T/L 08/29/90 

w/L 08/29/90 

w/L 08/29/90 

W/L 08/29/90 

w/L 08/14/90 

W/L 08/29/90 

W/L 08/29/90 

WL 08/29/90 

W/L 08/29/90 

W/L 08/29/90 

w/L 08/14/90 

w/L 08/29/90 

W/L 08/15/90 

W/L 08/16/90 

ug/L 08/13/90 

W/L 08/28/90 

WI/L 08/16/90 

W/L 08/29/90 

W/L 08/29/90 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 
/ 

COMMENT: NR = NOT REPORTED. 
COMMENT: ND = NOT DETERMINABLE. Reviewed by: 

INRPRPT(v900202) 

000075 
CH2M HlLL Montgomery 2567Fairlane Drive, P. 0. Box 230548, 

Environmental Laboratory Montgomery, Alabama 36116 
205.271.1444 



oc-00012-03.08-08/01/91 !’ 
/ > --~-3.y-_“._ _, ,. - -.- ~---- __.._ _x ,.-__ -. - 

U.S. EPA - CLP f 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

08-MW3 
,ab Name: CH2M-HILL-MGM Contract:16517 

Lab Code: NA Case No.: 16517 SAS No.: 16517- SDG No.: 16517 

[atrix (soil/water): WATER Lab Sample ID: 16517008 - 

rlevel (low/med): LOW - - Date Received: 08,/07/90 

-6 Solids: 0.0 - 

Concentration Units (ug/L or mg/kg.dry weight): UG/L- 

C 

E 
U 
U 
B 
U 
U 

v 
U 
B 

is 

E 
U 

ii 
U 

e 
U 

- 

CAS No. Analyte Concentration Q 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiuc 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

41.2 
54.2 

2.1 
78.1 
0.36 

3.7 
28400 

3.3 
5.4 

138 
0.15 

8.0 
9150 

1.0 
6.2 

7320 
1.0 
2.9 

82.6 

F 
P- 
F- 
P- 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
F- 
P- 
P- 
CV 
p- 
p- 
F- 
p- 
p- 
F- 
p- 
p- 
NR 
- 

dolor Before: 

Color After: 

Zomments: 

CLEAR Clarity Before: CLEAR- 

CLEAR Clarity After: CLEAR- 

Texture: N/A__ 

Artifacts: 

FORM I - IN - 000006 



CDMPUCHEM 
lAfmmuEs, .lNc. 

OC-00012-03.08-08/01/91 ’ 

TOTAL ORGANIC HALIDE 
SUMMARY REPORT 

TOTAL ORGANIC HALIDE 

ITEM SAMPLE 
NO. 

COMPUCHEM CONCENTRATION 
IDENTIFIER NUMBER (mg/L) 

DETECTION LIMIT 
(mg/L) 

1. 16517006 363750 2. BDL 16517007 
363751 .02 

3. 16517008 363752 

:01 01 

.02 . 01 

BDL = BELOW DETECTION LIMITS 

Reviewed by/ID#: / /ST Date: 8'/7--90 

Reviewed by/ID#: */ 179) Date: s -/7-po 

. 

000108 
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OC-000 12-03.08-08/O l/9 1 ’ 

-pI-clzswm_ 
QB E ngineen 

._.- _. - 

B Homers .’ 
N Economists 

REPORT OF ANALYSiS 
. 

I B Scientists Florida Certification: 82112; E82124 

Pm197 

-- ------l 08/30/90 
Page 1 of 1 

wle NOS: 83251 - 83254 

Collected: 08/06/90 by Steven Rmwn 
Type: water, grab 

WPLENMW? 

W'LE DESCRIPTIONS 

XNERALOWNICS 
TOC - Liquid 

83251 83252 83253 83254 
I I I I 

I 
Lm517-008 IJ416517-006 LHl6517-007 Laboratory 

08-W3 !I8-Nil 08% N&hod Blank 
@l/06/90 16:20 08/06/90 17:30 08/06/W 14:30 

I I I I 

NOTE: Values are q/l as subst&unless otherwise stated. 
Alabmalaboratory certification #4WO. 

Respectfully submitted, 

n/r-not requested 

T.L+&EL.LU ti 
Thanas C. miser, Laboratory hager 

MITE: ihis report m-hi& test data& nointerpretationis intended or inplied. 

CHZM HILL Gainesville 720 1 N. W. 11 th Place, 
Envmnmenta/ Laboratory Gainesville, Florida 32605 

000096 

904.331.2442 
FAX904.331.5320 



OC-00012-03.08~08/gj/91 -- 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-EPA- SWLE NO. 

I I 

“3 Name: CH2M HILL/MGM Contract: I 
ll-MWl 

I 

:ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 16526003 

sample wt/vol: 5.0 (g/mL) ML Lab File ID: B2V0006482 

Level: (low/med) LOW Date Received: 08/08/90 -- 

b Moisture: not dec. Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L # 

10 
10 
*n 

74-87-3 ---------Chloromethane I 10 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane I IV 
75-09-2 ---------Methylene chloride 4 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEH) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------%,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

z 
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10 
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FORM I VOA l/87 Rev. 
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JZirA -WET -“m ; 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

Name: CH2M HILL/MGM Contract: 
11-MWl 

I 

lab Code: Case No.: 16526 SAS No.: SDG No.: 

llIatrix: (soil/water) WATER Lab Sample ID: 16526003 

iample wt/vol: 1000 Wfi) ML Lab File ID: DlBAO04207 

Level: (low/med) LOW Date Received: 08/08/90 -- 

i Moisture: not dec. dec. Date Extracted: 08/08/90 -- 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 -- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
132-64- ‘9 --------Dibenzofuran 
121-14- 2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72 -3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-Ol-6--------4-Nitroaniline- 
86-30-C ---------N-Nitrosodiphe: nvlamine (1) 

' '- 122-66-7 --------1,2=Diphenylhyd;-azine 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-l --------Hexachlorobenzene 
85-01-8 ---------Phenanthrene 

56 
21 
11 

2'; 
20 
50 
19 
53 
19 

120-12-7&-------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 ---------Benzidine 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-l ---------3,3'-Dichlorobenzidine 

-55-3 ---------Benzo(a)anthracene 
8-01-9 --------Chrysene 
.7-81-7 
7-84-O 

--------bis(2=Ethylhexyl)phthalate- 
--------Di-n-octylphthalate 

5-99-2 --------Benzo(b)fluoranthene 
17-08-g 
-32-8 

--------Benzo(k)fluoranthene 
---------Benzo(a)pyrene 

3-39-5 
-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

l-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 
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FORM I SV-2 
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1B -__ - 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 

;ab Code: Case No.: 16526 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

%.mple wt/vol: 1000 (Hw ML Lab File ID: 

Level: (low/med) LOW Date Received: 

ll-Mwl I 
I 

No.: 

16526003 

DlBA004207 

08/08/90 

;B Moisture: not dec. dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 08/15/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 -- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-l-------- 1,3=Dichlorobenzene 
106-46-7 --------1,4=Dichlorobenzene 
100-51-6 --------Benzyl alcohol- 
95-SO-l---------1,2-Dichlorobeni 
108-60-l --------bis(2-Chloroisopropyl) ether- 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
111-91-l --------bis(2-Chloroethoxy)methane 
12()-82-l----- 1,2,4-Trichlorobenzene - 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
91-5 
77-4 
91-5 
88-7 
131- 
208- 
606- 

7-6 ---------2-Methylnaphthalene 
7-4 ---------Hexachlorocyclopentadiene 
8-7 ---------2-Chloronaphthalene 
4-4 ---------2-Nitroaniline 
'11-3 --------Dimethylphthalate 
96-8 --------Acenaphthylene 
20-2 --------2,6-Dinitrotoluene 

FORM I SV-1 - 
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@ I Engineers Planners 
rsw Economis:s REPORT OF ANALYTICAL RESULTS 

- Scienfisls 
Date: 09/12/90 
Page: 3 o'f 23 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/CCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
=r======t=I'====i===X====='======PeS===P==================================~-------======= 
Sample Description: ll-MWl GROUND H20 1135 GRAB 
Laboratory Sample Number: 16526003 Date Collected: 08/07/90 Matrix: WATER 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 

Total Petroleun Hydrocarbons EPA418.1 0.06 0.12 W/L 09/04/90 
==========================================================================~============== 

. 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: M 

INRPRPT(v900202) 

000028 

CH2M HILL Montgomery 
Enwronmenfal Laboratory 

2567 Fairlane Drive. P. 0. 80x230548. 
Montgomery. Alabama361 16 

205.271.1444 
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OC-00012-03.08~08/01/91 I'" 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

,ab Name: 
ll-Mwl 

CH2M-HILL-MGM Contract:16526 

Lab Code: NA Case No.: 16526 

iatrix (soil/water): WATER 

Level (low/med): LOW - 

; Solids: 0.0 - 

SAS No.: 16526- SDG No.: 16526 

Lab Sample ID: 16526003 - 

Date Received: 08/08/90 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

'Zolor Before: 

Color After: 

Zomments: 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiuc 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= - 

1.2 

c Q 

- 

- 

v 

- 
- 

- 

- 

CLEAR Clarity Before: CLEAR- 

CLEAR Clarity After: CLEAR- 

- 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
N,R 
NR 
NR 
F- 
NR 
NR 
NR 
NR 
NF 
NR 
NB 
NR 
NR 
NR 
NR 
NR 
- 

Texture: N/A__ 

Artifacts: 

FORM I - IN 
000004 
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.’ oc-000 1 i&03.08-()8/() 1 /g 1 L 

lA EPA~aZ~mrxm TIV. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

ll-SSl 
,LJ Name: CH2M HILL/MGM Contract: ' 

5ab Code: Case No.: 16526 SAS No.: SDG No.: 

tiatrix: (soil/water) SOIL Lab Sample ID: 16526014 

sample wt/vol: 5.0 (g/a) G Lab File ID: ClVOO10882 

Level: (low/med) LOW Date Received: 08/08/90 

3 Moisture: not dec. 20 Date Analyzed: 08/17/90 

s01umn: (pack/cap) CAR Dilution Factor: 1.8 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-OO-3---------Chloroethane 
75-(-jg-2--------- Methylene chloride 
67-64-l---------Acetone 
75-15-O--------- Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- 1,1-Dichloroethane 
540-59-O-------- 1,2-Dichloroethene (Total)- 
67-66-3---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6--------- l,l,l-Trichloroethane 
56-23-5--------- Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4--------- Bromodichloromethane 
78-87-5--------- 1,2-Dichloropropane 
10061-01-5------ cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-1----w.-- Dibromochloromethane 
7g-oo-5--------- 1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------ trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
591-7806--------20Hexanone 
108-~0-1-------- 4-Methyl-2-pentanone 
127-18-4-------- Tetrachloroethene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

12 
12 
12 
12 
57 
27 
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6 
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1 
1 
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u 
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FORM I VOA 
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OC-00012-03.08~O8/01/91 b 

1B ---, - 
EPA-SA$@LE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 
ll-SSlDUP 

T,ab Code: Case No.: 16526 SAS No.: SDG No.: 

rfatrix: (soil/water) SOIL Lab Sample ID: 16526015 

sample wt/vol: 30.0 (g/n&) G 

Level: (low/med) LOW 

lj Moisture: not dec. 20 dec. 

Lab File ID: D2BN004281 

Date Received: 08/08/90 

Date Extracted: 08/17/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/23/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-l-------- 1,3-Dichlorobenzene 
1()6-46-7-m.--- 1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5-5()-1----- 1,2-Dichlorobenzene 
108-60-l --------bis(2-Chloroisopropyl) ether- 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
111-91-1 --------bis(2-Chloroethoxy)methane 
120-82-1---- l-2.4-Trichlorobenzene - 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline _--- - - - -.- 
87-68-3 I--------Hexachlorobutadiene 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6=Dinitrotoluene 

- 

. . 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

2000 
410 
410 
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Q 
.- 

'U 
U 
u 
u 
u 
u 
UJ 
u 
1LJ 
1U 
1u 
II 
u 
U 
u 
TJ 
u 
u 
U 
U 
U 
TJ 

FORM I SV-1 
d%!kz 

l/87 Rev. 
000146 
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4 1 OC-00012-03.08-08/O l/91 ” 

1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA -mSAIqPLE"Y#G; 

Name: CH2M HILL&GM Contract: 
11-SSl-DUP 

Lab Code: Case No.: 16526 SAS No.: SDG No.: 

fitrix: (soil/water) SOIL Lab Sample ID: 16526015 

sample wt/vol: 30.0 (g/mL) G Lab File ID: D2BN004281 

Level: (low/med) LOW Date Received: 08/08/90 

L Moisture: not dec. 20 dec. Date Extracted: 08/17/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/23/90 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

,’ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Aoenaphthene 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
86-30-6 ---------N-Nitrosodiphenylamine (1) 
122-66-7 --------1,2-Diphenylhydrazine 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-l --------Hexachlorobenzene 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 ---------Benzidine ' 
1290OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
g1-g4-1--------- 3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------C~sene 
117-81-7 --------bis(2-Ethylheql)phthalate 
117-84-O -------.-Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzola\ovrene --~ \-,A-*----- 
193-39-5 --------Indeno(l,2,3=cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 
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i’; OC-00012-OS.OS-Os/O1/91 ! 

1c - --ox l5aTfrB .-r . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

' Name: CH2M HILL/MGM Contract: I 
ll-SSl 

I 

r,ab Code: Case No.: 16526 SAS No.: SDG No.: 

riiatrix: (soil/water) SOIL Lab Sample ID: 16526014 

Iample wt/vol: 30.0 (g/a&) G Lab File ID: DlBN004211 

Level: (low/med) LOW Date Received: 08/08/90 

i Moisture: not dec. 20 dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7 ---------Fluorene 
lOO-Ol-6--------4-Nitroaniline 
86-30-6 ---------N-Nitrosodiphenylamine (1) 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Dimn-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 mmmmmmmmmBenzidine 
129-00-O --------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
g1mg4m1mmmmmmmmm 3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g mmmmmmmmChrysene 
117-81-7 --------bis(2-Ethylhexyl)phthalate 
117-84-O --------Di-n-octylphthalate 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 
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‘3 oc-000 12-03.08-08/O l/9 1 i 

1B _~I_ 
=A-Z!FW'm; 

SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET 

ll-SSl 

Name: CH2M HILL/MGM Contract: I\ 

TJab Code: Case No,: 16526 SAS No.: SDG No.: 

atrix: (soil/water) SOIL Lab Sample ID: 16526014 

Iample wt/vol: 30.0 (g/n&) G Lab File ID: DlBN004211 

Level: (low/med) LOW Date Received: 08/08/90 

5 Moisture: not dec. 20 dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. coMPouND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

-1 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-1 --------1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Bemy alcohol 
95-50-l ---------1,2-Dichlorobenzene 
108-60-l 
621-64-7 

--------bis(2-Chloroisopropyl) ether- 
--------N-Nitroso-di-n-propylamine. 

67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
111-91-l --------bis(2-Chloroethoxy)methane 
120-82m1mmm--m 1,2,4-Trichlorobenzene - 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
91-57-6 ---------2-Methylnaphthalehe 
77-47-4 ---------HexachlorocvcloDentadiene 
91-58 
88-74 
131-1 
208-9 
606-2 

-7 ---------2-Chloronapkhalene 
-4 ---------2-Nitroaniline 

61:; 
--------Dimethylphthalate 
--------Acenaphthylene 

o-2 --------2,6-Dinitrotoluene 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

2000 
410 
410 
410 

FORM I SV-1 
74@ 
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IA ^. “l__.._ -I_ 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

x~ Name: CH2M HILL/MGM Contract: I 
ll-SSlDUP 

I 

Tab Code: Case No.: 16526 SAS No.: SDG No.: 

Aatrix: (soil/water) SOIL Lab Sample ID: 16526015 

:ample wt/vol: 5.0 (g/m.L) G 

Level: (low/med) LOW 

i Moisture: not dec. 22 

Column: (pack/cap) CAP 

Lab File ID; ClVOO10883 

Date Received: 08/08/90 -- 

Date Analyzed: 08/17/90 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l mmmmmmmmmAcetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total) 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK)- 
71-55-6mmmm-m- l,l,l-Trichloroet 
56-23-5 ---------Carbon tetrachloride 

hane 

- 

108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-l --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
7gm34m5mmmmmmmmm 1,1,2,2-Tetrachloroethane 
108-88-3 mmmmmmmmTol~&e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

FORM I VOA - 

13 
13 
13 
13 
45 
17 

ii 

2 

2 
13 

6 
6 

13 
6 

: 
6 
6 

s 

E 
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1; 

6 
6 

z 

: 

Q 

U 
U 
'U 
u 
B 
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u 
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u 
u 
u 
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oc-000 12-03.08-08/O l/9 1 r’ 

REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Page: 13 of 23 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: OS/OS/90 
==T========I===rr================-==X===========================================------======= 
Sample Description: ll-SSl SOIL 1315 SOIL 
Laboratory Sample Number: 16526014 Date Collected: 08/07/90 Matrix: SOIL 
-------------__---------------------------------------------------m---------------------- 

Analytical Parameter Method Det Limit Result Units AM Date 
__----_---_---___--_-----------------------------------------------.----------------------------------------------------- 

Ignitability SW846(1c):7.1 -v-m NON-IGNITABLE ---- 09/04/90 
Total Petroleum Hydrocarbons EPA418.1 

__--__---_---__--__----------------------------------------- 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

@ Reviewed by: . X 

INRPRPT(v900202) 

000038 

CHZM HILL Montgomery 2567Fairiane Drive P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama 367 76 

zu5.271.1444 
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REPORT OF ANALYTICAL RESULTS Date: 09/12/90 
Paae: 14 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
========5===E===t=='========-==-=-3==='==================================~---============ em-- 
Sample Description: ll-SSl DUP SOIL DUPLICATE 1320 SOIL 
Laboratory Sample Number: 16526015 Date Collected: 08/07/90 Matrix: SOIL 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
--------____--_------------------------------------------------------------------------.--------------------------------. 

Ignitability SU846(1C):7.1 -m-m NON-IGNITABLE ---- 09/04/90 

Total Petroleun Hydrocarbons EPA418.1 2.1 6.3 w/Kg 09/04/90 
============0===0=EL==XS==II==P==I=fI=5-============================~=====~============== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: d 

INRPRPT(v900202) 

000039 

CHZM HILL Montgomery 2567 FaNane Drive, P. 0. Box 230548, 
Environmental Laboratory Montgomery, Alabama 36176 

205271.1444 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 
'~ 

,ab Name: 
11SSl 

CH2M-HILL-MGM Contract:16526 

Lab Code: NA Case No.: 16526 SAS No.: 16526- SDG No.: 16526 

latrix (soil/water): SOIL- Lab Sample ID: 16526014 - 
Level (low/med): Low - Date Received: 08/08/90 

; Solids: -79.8 

Concentration Units (ug/L or mg/kg dery weight): MG/KG 

. 

dolor Before: 

Color After: 

zomments: 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

GRAY Clarity Before: N/A- 

CLEAR Clarity After: CLEAR- 

Analyte Concentration 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiuc 
Cobalt 
Copper 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium 
Silver - 
Sodium- 
Thallium 
Vanadium- 
Zinc - 
Cyanide - 

9.0 

- 

C 

- 

Q 

N -- 

- 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F- 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
- 

Texture: CLAY - 

Artifacts: 

FORM I - IN - 
000005 
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U.S. EPA - CLP -j 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

SSl DUP 
,ab Name: CH2M-HILL-MGM Contract:16526 

Lab Code: NA Case No.: 16526 SAS No.: 16526- SDG No.: 16526 

latrix (soil/water): SOIL- Lab Sample ID: 16526015 - 

%evel (low/med): LOW - Date Received: 08,/08/90 

4 Solids: -81.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

dolor Before: 

Color After: 

zomments: 

CAS No. Analyte Concentration C Q M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
ChromiuE 
Cobalt 
Copper- 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
PotassG 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

9.6 

- 

- 

- 
- 

N -- 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F- 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
- 

GRAY Clarity Before: N/A 

CLEAR Clarity After: CLEAR- 

Texture: CLAY - 

Artifacts: 

- 

FORM I - IN 
00000~ 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

-' Name: CH2M HILL/MGM 
ll-ss2 

Contract: 
\ 

T,ab Code: Case No.: 16526 SAS No.: SDG No.: ( 

&trix: (soil/water) SOIL Lab Sample ID: 16526016 

sample wt/vol: 5.0 (g/n&) G Lab File ID: c1v0010886 

Level: (low/med) LOW Date Received: 08/08/90 

5 Moisture: not dec. 19 Date Analyzed: 08/17/90 

Column: (pack/cap) CAR Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chlorid 
67-64-l ---------Acetone 

le 

75-15-o ---------Carbon ; disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-%--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total)- 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-01-S ------cis-l,%-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-l,%-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-S ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

12 
12 
12 
12 

ii: 
6 

i 
6 

: 
12 

E 
12 

6 
6 
6 
6 
6 

: 
6 
6 

12 
12 
‘6 

6 

z 

6" 
6 

Q 

u 
LJ 
u 
LJ 
iE 
B 
u 
u 
u 
u 
u 
IJ 
u 
u 
JJ 
u 
u 
U 
t.J 
U 
(J 
u 
u 
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1c -.- ._ EPA SAHPLE~::.- 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHF,ET 

'Name: CHZM HILL/MGM Contract: 
ll-SS2 ,, 

',ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16526016 

iample wt/vol: 30.0 (g/x&) G Lab File ID: DlBNO04212 

Level: (low/med) LOW Date Received: 08/08/90 

5 Moisture: not dec. 19 dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/M/90 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09-2 ---------3-Nitroaniline 
83-32-g ---------Acenaphthene 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 
86-73-7 

-------4-Chlorophenyl-phenyl ether - 
---------F.luorene 

100-01-6 --------4-Nitroaniline 
86-30-6 ---------N-Nitrosodiphenylamine (1) 
122-66-7 --------1,2-Diphenylhydrazine - 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 mmmmmmmmmBen~idine 
129-00-O -mmmmmmmp~ene 
85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------%.3'-Dichlorobenzidine 
56-55-3 ---------B&o(a)anthracene 
218 
117 
117 
205 
207 

-01-9 --------Chrysene 
-81-7 
-84-O 

--------bis(2-Ethylhexyl)phthalate- 
--------Di-n-octylphthalate 

-99-2 --------Benzo(b)fluoranthene 
-08-9 --------Benzo(k)fluoranthene 

50-32-8 ---------Benzo(a)pyrene 
193-39-5 
53-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 

2000 
410 
410 
410 
410 
410 
410 

2000 
410 
410 
410 
410 
410 
410 
410 
410 

2000 
410 
410 
820 
410 
410 
110 
410 
410 
410 
410 
410 
410 
410 

Q 

U 
U 
U 
U 
iJ 
u 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
IJ 
U 
U 
U 
U 

FORM I SV-2 
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1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA~SAMPLE NO. 

Name: CH2M HILL/MGM 
11-SS2 

Contract: -* 
'ab Code! Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16526016 

iample wt/vol: 30.0 (g/n&) G Lab File ID: DlBNO04212 

Level: (low/med) LOW Date Received: 08/08/90 

k Moisture: not dec. 19 dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 

&PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-1-------- 1,3-Dichlorobenzene 
106-46-7 --------1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
g5m~om1mm-mmmmmm 1,2-Dichlorobenzene 
108-60-l --------bis(2-Chloroisopropvl) ether 
621-64-7 --------N-Nitroso-di-n-propylknine - 
67-72-l ---------Hexachloroethane 
98-9 5-3 ---------Nitrobenzene 
78-5 9-l ---------1sophorone 
ill- ,91-l --------bis(2-Chloroethoxy)methane 
120- ,82-1-m- mmmmm 1,2,4-Trichlorobenzene - 
91-20-% ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene 

410 
410 
410 
410 
410 
?lO 

.410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

2000 
410 
410 
410 

Q 

u 
u 
u 
u 
U 
u 
u 
u 
U 
u 
U 
u 
U 
U 
1J 
u 
U 
U 
U 
U 
U 
U 
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@ m Engineers Planners 

m Economisfs REPORT OF ANALYTICAL RESULTS 
,, - Scienfisfs 

Date: 09/12/90 
Page: 15 of 23 

Client: CH2M HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: XR. FRANK LEWIS Date Received: 08/08/90 
===============================I=================================================-----====== 
Sample Description: ll-SS2 SOIL 1325 SOIL 
Laboratory Sample Number: 16526016 Date Collected: 08/07/90 Matrix: SOIL 
~~~~~-~~_~m~_-m-~m-~~-~~m~-~~~~~~~~mm~m~~~~mm~-~mm-~~~~~~~~m~~m-m~mmm~m~~~mmm~~m~~mm~~~~~ 

Analytical Parameter Method Det Limit Result Units Ana Date 

Ignitability SU846(1C):7.1 -_-_ NON-IGNITABLE ---- 09/04/90 
Total Petroleum Hydrocarbons EPA418.1 2.0 ======================-----------===----m-=====================~~~--------~~~-- 09’04’90 --m--------m--======== 

. 

. 

Reviewed by: : 

%HZM HILL Montgomery 
Environmental Laboratory 

INRPRPT(v900202) 

2567Faklane Drive, P. 0. Box 230548, 
Montgomery! Alabama 36116 

205.271.1444 
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U.S. EPA - CLP --- 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

llSS2 
;ab Name: CH2M-HILL-MC% Contract:16526 

Lab Code: NA Case No.: 16526 SAS No.: 16526- SDG No.: 16526 

latrix (soil/water): SOIL- Lab Sample ID: 16526016 - 
Level (low/med): LOW - Date Received: 08/08/90 

; Solids: -84.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

:olor Before: 

Color After: CLEAR Clarity After: CLEAR- Artifacts: 

zomments: 

CAS No. Analyte Concentration C Q M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiuc 
Cobalt. 
Copper, 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium- 

11.4 N -- 

Zinc - 
Cyanide - 

- 

- 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F- 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

GRAY Clarity Before: N/A- Te 

- 

- 

X1 ture: CLAY - 

FORM I - IN 
00000’1 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 

i ‘\ Name: CH2M HILL/MGM Contract: I ll-ss3 
I 

tab Code: Case No.: 16526 SAS No.: SDG No.: 

datrix: (soil/water) SOIL 

sample wt/vol: 5.0 (g/niL) G 

Lab Sample ID: 16526017 

Lab File ID: ClVOO10887 

Level: (low/med) LOW 

5 Moisture: not dec. 19 

Date Received: 08/08/90 

Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/XG Q 

74-8 7-3 ---------Chloromethane 
74-8 3-g--------- Bromomethane 
75-o 1-4 ---------Vinyl chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-i&0 ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total)- .- 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6----- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate- 
75-27-4 ---------Bromodichloron 
78-87-5 ---------1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1 --------Dibromochloromethane 
79-OO-5--------- 1,1,2-Trichloroethane 

methane 
- 

71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 ---------2;Hexanone 
108-10-l --------4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xylenes (Total) 

12 u 
12 u 
12 u 
12 u 
65 B 
26 B 

6 U 

: U u 

2 U u 
6 U 

12 u 
6 U 
6 U 

12 u 
6 
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5 
6 
6 
6 
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U 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: CH2M HILL/MGM Contract: 
ll-SS3 ,:. 

Tab Code: Case No.: 16526 SAS No.: SDG No.: 

&trix: (soil/water) SOIL Lab Sample ID: 16526017 

sample wt/vol: 30.0 (g/mL) G Lab File ID: DlBN004213 

Level: (low/med) LOW Date Received: 08/08/90 

5 Moisture: not dec. 20 dec. Date Extracted: 08/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 

3PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 -- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether_ 
86-73- 
100-01 
86-30- 
122-66 
101-55-3 --------4-Bromophenyl-phenyl ether 
118-74-1 --------Hexachlorobenzene 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 

,84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 ---------Benzidine 

7 ---------Fluorene- - - 
--------4-Nitroaniline 

---------N-Nitrosodiphenylamine (1) 
-7 --------1,2-Diphenylhydrazine - 

129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-l--------- 3,3'-Dichlorobenzidine ~~~~ 

hvlhexvl)phthalate 

56-55-3 ---------Benzo(a)anthracene 
218-01-9 
117-81-7 

--------Chrysene: 
--------bis(2-Et _ 

117-84-O --------Di-n-octylphth&ie 
205-99-2 --------Benzo(b)fluoranthenr 
207-08-g --------Benzo(k)fluoranthene- 
50-32-8 ---------Benzo(a)pyrene - 
193-39-5 --------Indeno(l,2,3-cd)pq 
53-70-3 ---------Dibenz(a,h)anthracene- 
191-24-2 --------Benzo(g,h,i)perylene - 

rrene - 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

y Name: CH2M HILL/MGM Contract: 
ll-SS3 

Tiab Code: Case No.: 16526 SAS No.: SDG No.: 

datrix: (soil/water) SOIL Lab Sample ID: 16526017 

iample wt/vol: 30.0 (g/n&) G 

Level: (low/med) LOW 

Lab File ID: DlBNO04213 

Date Received: 08/08/90 

i Moisture: not dec. 20 dec. Date Extracted: O8/08/90 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 

ZPC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-l-------- 1,3-Dichlorobenzene 
106-46.-7----- 1,4-Dichlorobenzene 
100-51-6 --------Benzyl alcohol 
95-50-l ---------1,2-Dichlorobez le 
108-60-l --------bis(2-Chloroisopropyl) 1 ether 
621-64-7 --------N-Nitroso-di-n-propylamine - 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l ---------1sophorone 
111-91-l --------bis(2-Chloroethoxy)methane 
12()-82.-1----- 1,2,4-Trichlorobenzene - 
91-20-3 ---------Naphthalene 
106-47-8 --------4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
91'-57-6 ---------2-Methylnaphthalene. 
77-47-4 ---------HexachlorocvcloDent~ adiene 
91-58-7 ---------2-Chloronaphthaiene 
88-74-4 ---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2;6-Dinitrotoluene 

. . 

410 
410 
410 
410 
410 
410 

,' 410 
410 
410 
410 
410 
410 
410 
410 
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410 
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410 
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@ - Engineers 
B Planners 

B Economfsts REPORT OF ANALYTICAL RESULTS 
,~,~ - Scientists 

Date: 09/12/90 
Page: 16 of 23 

Client: CHZM HILL/WDC 
625 HERNDON PARKWAY Project Number: WDC20368.HO.07 
HERNDON, VA 22070 LANTDIV-NAVY/OCEANA 

Laboratory Number: 16526 
Atten: MR. FRANK LEWIS Date Received: 08/08/90 
p=p=====z====================-===P==r===============================================----- 
Sample Description: ll-ss3 SOIL 1330 SOIL 
Laboratory Sample Number: 16526017 Date Collected: 08/07/90 Matrix: SOIL 
----------------------------------------------------------------------------------------- 

Analytical Parameter Method Det Limit Result Units Ana Date 
_-__________________----------~---------------------------------------------.--------------------~-.--------------------- 

Ignitability SU846(1C):7.1 w--m NON-IGNITABLE ---- 09/04/90 

Total Petroleun Hydrocarbons EPA418.1 2.1 18.8 w/Kg w/04/90 
-------_--_-------------------------------~------------------------------------ -------------------------------------------------------------------------------========== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: d 

INRPRPT(v900202) 

000041 
CHZM HILL Montgomery 

Environmentaiiaboratory 

- 
2567 Fairlane Drive, P. 0 Box 230548, 205271.1444 
Montgomery. Alabama 36 I 16 
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INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

llSS3 
,ab Name: CH2M-HILL-MGM Contract:16526 

Lab Code: NA Case No.: 16526 SAS No.: 16526- SDG No.: 16526 

Iatrix (soil/water): SOIL- Lab Sample ID: 16526017 - 

Level (low/med): LOW - Date Received: 08/08/90 

d Solids: -79e6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration Q M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7'440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium'- 
Chromiuc 
Cobalt 
Copper'--‘ 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

10.9 

C 
- 
- 

- 

- 

- 
- 

- 
- 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

N F- -- 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
- 

:olor Before: 

Color After: 

:omments: 

GRAY Clarity Before: N/A Texture: LOAM - 

CLEAR Clarity After: CLEAR- Artifacts: 

FORM I - IN 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Name: CH2M HILL/MGM" Contract: I 11-ss4 
I 

T,ab Code: Case No.: 16526 SAS No.: SDG No.: 

&atrix: (soil/water) SOIL Lab Sample ID: 16526018 

%.mple wt/vol: 5.0 (g/mL) G Lab File ID: clvCo1o888 

Level: (low/med) LOW Date Received: 08/08/90 

b Moisture: not dec. 29 Date Analyzed: 08/17/90 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl chloride- ~~~ ~~~~ ~~ ~ I 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-O --------1,2-Dichloroethene (Total)- 
67-66-3 ----------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93-3 ---------2-Butanone (MEK) 
71-55-6------- l,l,l-Trichloroethane 
56-23-5 ---------Carbon tetrachloride 
108-05-4 --------Vinyl acetate 
75-27-4 ---------Bromodichloromethane 
78-87-5 ---------1,2-Dichloropropane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-l --------Dibromochloromethane 
7g-()()-5----- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans.1,3-Dichloropropene 
75-25-2 ---------Bromoform 
591-78-6 --------2-Hexanone 
108-10-l ------i-4-Methyl-2-pentanone 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3 --------T~l;&e 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
100-42-5 --------Styrene 
1330-20-7 -------Xvlenes (Total) * .- ~~ , 

I 

14 
14 
14 
14 
27 
19 
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7 
7 
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7 
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7 
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7 
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

j Name: CH2M HILL/MGM Contract: 
ll-ss4 

',ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16526018 

sample wt/vol: 30.0 (g/n&) G 

Level: (low/med) LOW 

5 Moisture: not dec. 12 dec. 

Extraction: (SepF/Cont/Sonc) SONC 

Lab File ID: DlBN004214 

Date Received: 08/08/90 

Date Extracted: 08/08/90 

Date Analyzed: 08/16/90 -- 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09-2 ---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenyl ether - 
86-73-7- ,--------Fluorene 
100-01-6 --------4-Nitroaniline 
86-30-6- ,--------N-Nitrosodinhenvlamine II) 
122-66-7 --------1,2-DiphenfihydGiiine 

\-I- 

101-55-3 
118-74-l 

--------4-Bromophenyl-phenyl ether- 
--------Hexachlorobenzene 

85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
84-74-2 ---------Di-n-butylphthalate 
206-44-o --------Fluoranthene 
92-87-5 ---i-----Benzidine 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3,3'-Dichlorobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 
117-84-O 

--------bis(2-Ethylhexyl)phthalate 

205-99-2 
--------Di-n-octylphthalate 

207-08-g 
--------Benzo(b)fluoranthene 

50-32-8 
--------Benzo(k)fluoranthene 

---------Benzo(a)pyrene 
193-39-5 
53-70-3 

--------Indeno(l,2,3-cd)pyrene 
---------Dibenz(a,h)anthracene 

191-24-2 --------Benzo(g,h,i)perylene 

1) - Cannot be separated from Diphenylamine 
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SEMIVOLATILE ORGANICS ANALYSIS DATA S&ET 
--- -- 

- \Name: CH2M HILL/MOM 
11-ss4 

Contract: 

-,\ab Code: Case No.: 16526 SAS No.: SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 16526018 

iample wt/vol: 30.0 (g&L) G Lab File ID: DlBN004214 

Level: (low/med) LOW Date Received: 08/08/90 

b Moisture: not dec. 12 dec. Date Extracted: 08/08/90 

yxtraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/16/90 -- 

;PC Cleanup: (Y/N) N pH: Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

111-44-4 --------bis(2-Chloroethyl) ether 
541-73-1 --------1.3-Dichlorobenzene 
106-4 
100-S 
95-50 
108-6 
621-6 
67-72 
98-95 
78-59 
111-9 

6-7 --------1;4=Dichlorobenzene 
l-6 --------Benzyl alcohol 
-1 ---------1,2=Dichlorobenzene 
o-1 
4-7 

--------bis(2-Chloroisopropyl) ether- 
--------N-Nitroso-di-n-propylamine 

1; 
---------Hexachloroethane 
---------Nitrobenzene 

-1 ---------1sophorone 
l-l --------bis(2-Chloroethoxv)methane 

120-82-l --------1,2;4-Trichlorobeizene - 
91-20-3 ---------Nanhthalene I 
106- '47-8 --------4-&l&oaniline. 
87-6 8-3 ---------Hexachlorobutadz ne 
91-5 7-6 ---------2-Methylnaphthalene 
77-4 7-4 
91-5 

---------Hexachlorocyclopentadiene 
8-7 ---------2-Chloronaphthalene 

88-7 4-4 ---------2-Nitroaniline 
131- '11.3 
208- 

--------Dimethylphthalate 
96-8 

606- 
--------Acenaphthylene 

20-2 --------2,6-Dinitrotoluene 

370 U 
370 U 
370 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 ur 
370 u 
370 u 
370 u 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

1800 U 
370 U 
370 U 
370 U 
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